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A $500,000 supercomputer is constructed around CMOS gate arrays/ 17 
GE’s semiconductor division heads for $300 million year/51 
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DOB, CAROL:TED & ALICE, 


How Four Innovative ae Engineers 
Using The New DASH-1™ 


BOB: “DASH-1 keeps me under 
budget and ahead of schedule. .’ 
“DASH-1 has freed my designers 
from the drudgery of manual schematic 
design and documentation. Now, we 
can knock out complex designs in a 
fraction of the time it used to take. 
Using the huge DASH-1 parts library 
(on disk) we can instantly call up any 
symbols we need — all with pinouts 
and pin functions. With DASH-1’s 
amazing options, we can generate Net 
Lists, Lists of Materials, Design Check 
Reports and other critical documents. 
I'm a hero in my company now, with 
productivity at an all-time high” 


CAROL: “DASH-1 helped save 
our CAD Systems..” 

“My company has a big investment in 
large CAD systems. But for along time | 
noticed our engineers were frustrated. 
They'd send in schematic sketches 
FutureNet, DASH-1 and STRIDES are trademarks of FutureNet 


Corporation. IBM is a registered trademark of the IBM 
Corporation. CADAT is a trademark of HHB Softron, Inc. 
DASH-1 CAD Translators (Partial List): APPLICON, CADAM, 
CADAT, CALAY, CALMA, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 





only to get back drawings and docu- 
ments that were completely different. 
The poor engineers would spend hours 
checking, changing and red-lining. 
DASH-1's family of CAD translators, 

to front-end all of our large systems, 
has changed all this. And back annota- 
tion is easy. DASH-1 has provided our 
engineers easy access to those previ- 
ously difficult-to-use and inaccessible 
CAD tools’ 


TED: “Imagine! Simulation right 
at my desk..: 

“I’m even more sold on my DASH-1 
with its new simulator. After | complete 
my schematic, | have aclosely coupled 
logic and fault simulator that | can run 
at my desk. | can analyze my designs 
much faster — and put them into pro- 
duction without delay. FutureNet calls it 
the DASH-1 CADAT.™ | call it a miracle 
because | can handle designs as large 
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as 10,000 WS gates right at my 
desk, and up to 100,000 gates using 
a FutureNet CAD translator. Thanks 
to DASH-1, simulating is stimulating!” 


ALICE: “DASH-1 keeps growing — 
as we do..: 

“Ours was a Start-up company — 
but it's growing fast. One of our first 
investments was a DASH-1 (about 
the price of an IBM PC or XT system) 
to speed up schematic design and 
documentation. Since then, FutureNet 
has added all kinds of low-cost en- 
hancements. Things like CAD trans- 
lators; direct-connections to most 
computers; the STRIDES hierarchical 
package with 99 levels of structured 
design nesting; the powerful CADAT 
simulator, pen plotter options, and 
hot new features, like Rubber Banding, 
Tag and Drag, and Snap. We're with 
FutureNet...for now and the future?’ 


® 


FutureNet Corporation e 6709 Independence Avenue 
Canoga Park, CA 91303-2997 e TWX: 910-494-2681 


Authorized Value-Added Dealer 





(818) 700-0691 
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Productivity of the Future... today. 











URPRISE! 





Add color to your bright ideas with 
HP’ smaller 0.3’ LED displays. 


A smaller, brighter 
LED display. 

One of the newest and 
brightest enhancements 
in LED technology is now 
available from Hewlett- 
Packard. Our new family 
of 0.3-inch displays can 
offer design engineers 
more flexibility than 
before. Offering smaller 
package size and in- 
creased brightness, this 
series of seven-segment 
displays provides some 





attractive solutions where 

space is at a premium. They have 
an eye-pleasing mitered character 
font that comes in four distinctive 
colors—red (HDSP-73xx), high 
efficiency red (HDSP-75xx), yellow 
(HDSP-74xx), or green (HDSP- 
78xx). And every one is pin-for- 
pin compatible with Fairchild’s FND 
350/360 series. 


Now you can do more, with less. 
Measuring just 0.3 by 0.5-inches each 


CG08313 
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(7.6 by12.7mm), ten -7-77--77777- 


of our high-perfor- 
mance displays can 
fit into a space of 
only three inches 
(76.2mm). You can 
power each display 
with 25 percent less 
forward-drive cur- 
rent and still see the 
same brightness as with our original 
family of 0.3-inch displays. This 
means excellent viewability at dis- 
tances of up to ten feet. What's more, 
our new displays let you see bright- 


0} eackarc 





In the U.S. mail coupon 
to: Hewlett-Packard 
Company, 1820 Embar- 
cadero Rd., Palo Alto, 
CA 94303. In Europe: 
Hewlett-Packard, Neder- 
land BV, Central Mailing 
Department, P.O. Box City. 

529, 1180 AM Amstel- 

veen, The Netherlands. State Zip 


ness increases of up to 
50 percent at drive cur- 
rents of just 5 to 10mA. 
Ideal for high-ambient 
light applications. 


A free sample is yours 
for the asking. 

For a free sample and 
data sheet on HP’s new- 
est family of 0.3-inch dis- 
plays, circle the reader 
response number, or 
complete and mail the 
coupon. For pricing and 
delivery contact your 
local HP distributor. 
In the U.S., contact 
Hall-Mark, Hamilton/ 
Avnet, Pioneer Standard, 
Schweber, or the Wyle 
Distribution Group. In 
Canada, call Hamilton/ 
Avnet or Zentronics Ltd. 


1 ld like a sample of your 
new 0.3” LED Displays. 

Name 

Company. 

Address 


HP: The right choices 
for easy-to-read 
displays. 
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Next ElectronicsWeek 


Test technology aims for CAE integration 


Computer-aided engineering work stations are proliferating in the engineering 
community. But not far behind, and rapidly emerging to handle the growing 
complexity of chip and board testing, is an array of automatic hardware and 
software tools that take advantage of CAE’s powerful data bases and stimu- 
lus/response provisions. Still another area that is stirring in the test commu- 
nity is the way to interface closely spaced test points on very large-scale 
integrated circuits and tightly packed boards with their associated test hard- 
ware. To keep up to speed with the latest test technology, see Senior Editor 
Howard Bierman’s cover story in the next Electronics Week. 





Digital signal processors come to the rescue 


Conventional data-acquisition systems do not just require large, expensive, 
and drift-prone analog components. Often, signals entering these circuits 
differ so widely in dynamic range, frequency characteristics, noise, and preci- 
sion that totally different filters are needed for each input line. Now, digital 
signal processing makes it possible to replace temperature-sensitive analog 
filters with the precision and temperature stability of digitally implemented 
filters. Read all about them next week in ElectronicsWeek. 


Looking ahead in ElectronicsWeek 


In the unending search for more reliable systems with ever greater capability, 
designers are integrating sophisticated software packages and microprocessors 
based on read-only memory. By balancing special software-design methods 
with selected hardware circuits, engineers gain reliability of an order usually 
associated only with hardware circuits, while maintaining the flexibility of 
traditional software programs. An explanation of the technique by Thomas 
M. Dille, John Katausky, Kathryn S. Norris, and Kurt Robinson, all of Intel 
Corp., will be featured in a future issue of Electronics Week. 
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THE VOICE OF THE INDUSTRY, HEARD EVERY MONDAY 


Technology Around the World 


Supercomputers CMOS gates are key to an affordable supercomputer 7 








Wafer Technology Lasers show defects below wafer surface 19 | 





Optoelectronics Two-chip set forms 400-Mb/s optical-fiber system 22 





Legislation Abroad Japan’s new piracy bill is a two-edged sword 24 





Components Prices of power MOS FETs head for a fall 28 





international Business Siemens mounts a campaign to boost its IC ranking 28 





News Briefs Ex-Mostek leaders back Austin start-up. Kodak brings 


IC market goals. Computer Consoles succeeding in office automation 51 
o 
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The Arbitrary 
Waveform Function 


As the most accurate, the most ver- 
satile, and least expensive in today’s 
market, the Krohn-Hite Model 5910B is 
the ultimate in arbitrary function gener- 
ators. By defining a waveform point by 
point directly in voltage levels, the 
5910B allows the user to construct a 
waveform of complexity previously 
unattainable. Complemented by its 
Auto-Programmer, the 5910B lets the 
user generate signals composed of 
multiple, arbitrary, and/or standard 
waveforms and repeat those wave- 
forms at any given rate. Finally, the 
5910B has an impressive frequency/ 
accuracy of better than 0.05%— 
unheard of in an arbitrary function 
generator—until now. 





And Krohn-Hite makes the 
function generators wanted most. 


C1) 0.0001Hz to 5MHz 

[] Frequency accuracy: 0.05% 

0 Points defined directly as voltage 
levels 

CL) Non-volatile memory 

C1) IEEE-488 interface 


If the arbitrary capability is not in 
your future, the Model 5900B is. This 
generator has all the capabilities of the 
5910B with the exceptions of the arbi- 
trary function and non-volatile memory. 

Because Krohn-Hite makes a com- 
plete line of quality function generators, 
you'll find the perfect instrument for 
your needs. Krohn-Hite designs func- 
tion generators you wanted most. 


t7 tI KROHN-HITE 


CORPORATION 


Avon Industrial Park, Avon, MA 02322 
(617) 580-1660 TWX: 710 345 0831 
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INTERNATIONAL SALES OFFICES 
ARGENTINA, COASIN, 52-3185; AUSTRIA, UNIVERSAL 
ELECTRONICK IMPORT, 54-14-88-0; AUSTRALIA, 
WARBURTON FRANKI, Adelaide 3567333, Brisbane (07) 
52-7255, Melbourne 03 699 4999, Perth 657000, Sydney 648 
1711/648 1381; BELGIUM, C.N. ROOD S.A. (02) 735 21 35; 
CANADA, WEBSTER INSTRUMENTS LTD. Mississauga (416) 
625-0600, Ottawa (613) 725-1931, Montreal (514) 744-5829, 
British Columbia (604) 434-2611, Alberta (403) 437-5450; 
DENMARK, SC METRIC A/S (02) 80-42-00, Instrument Sales 
West (45) 6 19 09 77; ENGLAND, KEITHLEY INSTRUMENTS, 
LTD. (0734) 861-287; FINLAND, INTO OY (90) 742-133; 
FRANCE, M.B. ELECTRONIQUE 956-81-31; GERMANY, 
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ELECTRONK AB. 0760-861-20; SWITZERLAND, TECTRON 
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Special Technology Reports 


Magnetic Memories Spurred by the introduction of 








innovative head designs, new media, and perpendicular recording 





techniques, magnetic mass storage Is undergoing 





a revolution in density and performance 55 





VLSI Testing In the era of very large-scale integration, the requirements 





of high quality and low cost are driving the semiconductor marketplace 





and can only be satisfied by automatic testing during manufacturing. 





But testers must be specialized in this complex market 63 


New Products 


Test Equipment Logic tester checks advanced Schottky TTL 89 


Controllers Unit handles both Winchester and tape drives 90 


Departments Previews 2 Up Front 8 Meetings 12 
ElectronicsWeek Index 43 Editorial 100 
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Microsystems LSI-11 memory card has 30-ns access time 83 
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Fast access times (100 ns max.) 


Faster system execution. 


Fastest turnaround times in the business. 


Solid State Scientific has a new 128K CMOS ROM. The 
23C128. It’s extremely fast—75 ns typical or 100 ns 
worst case. So you can use it with the world’s fastest 
microprocessors. It has the low power and high 
reliability of our state-of-the-art CMOS technology. It’s 
available now at prices that make it as cost-efficient as 
it is technically superior. Production volumes take 
only 7 weeks, prototypes just 3 weeks. 


Forget your NMOS ROMs and EPROMs 
If you’re using NMOS ROMs, our new 23C128 can give 
you far better speed and reliability. If you’re using 
EPROMs, our pre- 
programmed fast ROMs 
can speed your system 
execution by eliminating 
wait states. With much 
faster turnaround, too. 


And, at a cost more than 
25% below EPROMs. 





Quick specs on the 23C128 
3 Speeds: 150, 120 and 100 ns max. Standby Current: 
50 microamps max. Operating Current: 10 milliamps 
max. LSTTL-compatible inputs and outputs. 28-pin 
JEDEC standard. Military versions, too. 


Much more CMOS memory coming from SSS 
In case you didn’t know it, SSS delivered more 32K 
and 64K CMOS ROMs than any other domestic supplier 
in the last 2 years .. . and introduced the world’s 
fastest 256K CMOS ROM. Other equally impressive 
new CMOS memory devices are on the way. 


So why wait? 
For details on our new 23C128 CMOS ROM or any of 
our other CMOS memories or logic devices, just call 
or write. And find out why CMOS is a Solid State of 
mind. Solid State Scientific, 3900 Welsh Rd., Willow 
Grove, PA 19090. (215) 657-8400. 





<S; Solid State Scientific 


CMOS ResponsAbility” 
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/ TI can start novice in chip design for $500 


The entry ticket to semicustom chip design can be as little as $500, provided 
the user has an IBM Corp. Personal Computer or PC look-alike and a new 
chip-design package from Texas Instruments Inc. Developed by Tl’s Design 
Automation Group in Bedford, England, the new IBM PC-based Transportable 


ElectronicsWeek 


UP FRONT 


Digital tape standard getting nearer 


Audio engineers are already hard at work on consumer digital tape players 
that could quickly follow their disk counterparts into the home and car. 
Officials from the Dutch firm Philips told the International Congress on Trans- 
portation Electronics, meeting last week in Detroit, that current work focuses 
on selecting a standard method for recording the 2.5 Mb/s channel bit stream 
required for audio quality equal to the compact disk. Two techniques are 
under consideration. S-DAT would rely on stationary multitrack heads that 
would separate the data into 20 different bit streams of 125 kb/s each. The 
second approach; dubbed R-DAT, would use rotating heads to record the 
high bit rate on one track. Philips expects the standardization effort to be 
completed by mid-1985, with product introductions likely in 1986 or 1987. 













Design Utility for semicustom ICs can be used for schematic capture, data- 
base creation, and simulation of both gate-array and cell-based designs. The 
simulated circuit description is automatically turned into a chip layout on 
mainframe computers at Tl’s local design center. 


ITT buys Danish Rovsing’s research group 


The ITT Group has won the sweepstakes for control of the valuable Systems 
Engineering Division of Christian Rovsing A/S, the Danish computer engineer- 
ing group that filed for voluntary bankruptcy in September. Industrial interests 
in Denmark were concerned that the research team would be lost to the 
country after the Rovsing group went under following a rocket-like expansion 
program financed through bank loans and customer advances. It ran into a 
serious cash-flow problem earlier this year and threw in the towel last month, 
its capital base wiped out and with around $40 million in debts. The ITT Group 
acquired the engineering division for about $9 million. 















Plans for wafer-fab plant postponed by Lattice | 






Lattice Semiconductor Corp. has decided to postpone plans for building an 
ultraclean 6-in.-wafer fabrication plant at its Portland, Ore., base. Instead, the 
CMOS start-up will have its advanced programmable logic circuits manufac- 
tured by VLSI Technology Inc., San Jose, Calif., in return for giving VTI 
second-sourcing rights. “‘With this partnership, we can achieve profitablity 18 
months to two years earlier,’ says Lattice. 












Xidex, rival disk-media maker, to buy Dysan 


Only a week after it announced intentions to cut back on expansion plans and 
cut off investment in its smaller affiliates, financially troubled Dysan Corp., 
Santa Clara, Calif., has agreed to become a subsidiary of a rival disk-media 


maker, the Xidex Corp., San Jose, Calif. Xidex agreed to provide stock valued 
at $214.5 million for the purchase. Dysan lost $14.4 million on sales of $161.6 
million in the first nine months of this year. 
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~ HIGH FIDELITY” 


COPPER 


COPPER 


Common Phyclad structure. 


Lightweight honey- combed Phyclad 
Structure. 


MERE §S PHYCLAD, 
IMPHY'S 
SUBSTRATE. 








Conceived for use in high reliable hybrid microelectronics, Phyclad is a copper/Invar/ 
copper clad substrate with a thermal coefficient of expansion, matching that of alumina of 


surface-monted chip carriers. 
No product in Europe and only one throughout the world are equivalent to Phyclad. 


Imphy’s permanent search for innovation provides Phyclad with outstanding 
characteristics : same thermal expansion coefficient as that of alumina, seven fold of lateral 
thermal conductivity, excellent resistance to shocks and vibrations, possibility for multilayer 
use for power and ground planes, can be insulated for Printed Circuit Boards application... 

Phyclad is used uninsulated, insulated or as a light-weight 


honey-combed structure with cooling system. . 
Phyclad, a new performance level of Imphy’s Imp \| 
“high fidelity” alloys. 
HIGH FIDELITY ALLOYS 


For more information on Phyclad, you may write to Michel Lestang (Imphy “Elysées 
La Défense” Cedex 35, 92072 Paris La Défense — Tel.: (1) 767 9858) or you may come to 


see him at Electronica, stand 21 to 27 - Hall 21. Circle 100 on reader service card 
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Once more, Thomson Semiconductors 
takes a step forward by offering circult 
designers 0.3V turn-on voltage coupled 
with sub-nanosecond switching in small 
signal drodes. 





i 
| 





Suited to digital or analogue circuitry, 
Thomson Semiconductors’ Schottky diodes 
are your cost effective answer whenever 
high speed and efficiency are required. 


RHEE SRE CR 
i i 





Let's take a step forward together. 


France | Austria Benélux Brazil Canada 
TH M N PARIS VELIZY WIEN BRUXELLES SAO PAULO OTTAWA 
Tel. (3) 946.97.19 Tel. (222) 946282 Tél. (2) 648.64.85 Tel. (55 11) 5424742 Tel. (613) 23636 28 
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SMALL SIGNAL SCHOTTKY DIODES | 


In the Schott. diode the potential barrier results froma irl GENERAL PURPOS i is MILY 


fo silicon contact. Vr @ ‘On r@ IV 


The main features of this device are: 
© Low turn-on voltage. ~~ 

¢ Sub-nanosecond switching time. ei be W 
e /ow reverse capacitance. 2 airy 


These high performance Schottky diodes afford consider- BAT46 

able improvements over conventional P/N junction diodes. ale) 

This is a fact that has long been recognized however up until 7) Aish ble os 0 buble Vio. (2) Sinila to IN SEIT sores 
now prices have been the hmiting factor, restricting applic- + *@ 1mA ** @ 14 *** @09V 

ations to professional equipments. DO 35 and 00 41 glass packages 


High volume production of devices encapsulated in the rug- 
ged double stud D035 and DO41 glass packages allows 
Thomson Semiconductors to offer a low-cost, high rehability 
machine insertable product suitable for volume small signal 
and low- cost applications. 


Most of the devices are also available i in 10236 alestic micro- 
package well suited for surface mounting purposes. 


Application areas cover telecommunications, computers, 
automotive and consumer oriented helds, market areas that 
Thomson Semiconductors are at the foretront of technology. 


BAZAINE 


BAT 42 


Only Thomson Semiconductors offers a fully comprehensive 


RF AND ULTRA FAST SWI TC HING FAMILY range, filling the gap between low level RF devices and power 


vase | Yay | 21m | ei | Ceol Schottky rectifiers, with the potential to satisty clas Cur- 
: (Vmax) (mA min.) _\ (pF max.) rently requiring: 


marti e Replacement of gold bonded Germanium diodes. 
BATI9/2) | . e Fast recovery low-power rectitiers. 

IN6263 ) . e Reverse polarity and circuit protection. 

BAR 18(1) ) ) e Situations where low-voltage drop and/or ultra-fast 


BAR 10/3) ) , switching is a must. 


(1) Also available as 2 double diode. (2) Similar to 50822900 PACKAGING 
pine ee as Saar eerer ee | Thomson Semiconductors D035 and D041 glass packaged 
7 small signal Schottky diodes are available for automatic in- 
Le sertion either as axial or radial tape/ree! packaged. The 
\ 70236 surface mounting devices are readily available in bulk 
or Super-6 mm tape/reel film. 


RELIABILITY 
A built-in guard-ring acts as a transient suppressor bath in 
the reverse and forward direction protecting the structure 
against voltage surges, such as electro-static discharges. 
Thomson Semiconductors small signal Schottky diodes 
withstand all IEC 68 standard environmental tests. Reha- 
bility insurance life tests (storage, HTRB, operating) are 
lypically the devices will suit applications requiring: penioaicaly conducted 
¢ Jransistors and digital circuit speed- ‘up. Outgoing quality levels are within the range of 100 ppm 
e Wave-form sampling. : (aver. age defect rate). 
¢ Wave-form clamping and clipping. HiRel screened devices are available from Thomson Semr- 
¢ /HF mixing and detection. conductors on request 


THOMSON SEMICONDUC TORS Sales Headquarters 45 avenue de/ arene 78140 PARIS-VELIZY-FRANCE — Tel. (3) 946.9719. 





East Asia W. Germany Italy Japan South East Asia Spain Sweden United Kingdom and Ireland U.S.A 
IG KONG MUNCHEN MILANO TOKYO SINGAPORE MADRID STOCKHOLM BASINGSTOKE CANOGA PARK CALIFORNIA 
(3) 7219682 Tel. (089) 78790 ‘Tel. (2) 699 41 Tel. (3) 2646348 = Tel. (65) 2953124 ~—‘Tel. 405 1615 Tel. (08) 635060 Tel. (256) 29 155 Tel. (818) 887 10 10 

ROMA BARCELONA 

Tel. (3) 31924234 Tel. (3) 373 30 11 
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International Electron Devices 
Meeting—IEDM ’84, IEEE (Melissa 
Weiderkehr, Courtesy Associates, 
655 15th St. N.W., Washington, 
D.C. 20005) San Francisco Hilton, 
San Francisco, Dec. 10-12. 


The Sixth DEC-Compatible Industry 
Exposition, Expoconsul International 
Inc. (55 Princeton-Hightstown Rd., 
Princeton Junction, N.J. 08550), Dis- 
neyland Hotel, Anaheim, Calif., Dec. 
11-14. 


Computer Networking Symposium, 
IEEE and National Bureau of Stan- 
dards (Robert Rosenthal, B226 Tech- 
nology Building, NBS, Washington, 
D.C. 20234), NBS, Gaithersburg, 
Md., Dec. 12. 


Com-Struct °85, Slater Publications 
Inc. (Com-Struct ’85, 163 Highland 
Ave., Needham Heights, Mass. 
02194), Bayside Exposition Center, 
Boston, Jan. 8-10. 


IC Assembly Automation Confer- 
ence, Intem Show Management 
(Malka Nagel, Intem Show Manage- 
ment, P.O. Box 390207, Mountain 
View, Calif. 94039), Le Baron Hotel, 
San Jose, Calif., Jan. 9-10. 


Telecommunications for Pacific De- 
velopment: Toward a Digital World, 
Pacific Telecommunications Council 
(1110 University Ave., Suite 308, 
Honolulu, Hawaii 96826), Sheraton- 
Waikiki Hotel, Honolulu, Jan. 13-16. 


Advances in Display Technology V, 
Society of Photo-Optical Instrumen- 
tation Engineers (SPIE, P.O. Box 10, 
Bellingham, Wash. 98227-0010), Los 
Angeles Marriott Hotel, Los Ange- 
les, Jan. 20-25. 


Advanced Semiconductor Equipment 
Exposition & Technical Conference, 
Cartlidge & Associates Inc. (Joyce 
Estill, ASEE °85 Show Manager, 
Cartlidge & Associates Inc., 1101 S. 
Winchester Blvd., ##M259, San Jose, 
Calif. 95128), San Jose Convention 
Center, Jan. 22-24. 


Third International Modal Analysis 
Conference, The International Soci- 
ety for the Modal Testing and Anal- 


ysis and Union College (Peter B. 
Juhl, Union College, Graduate and 
Continuing Studies, Wells House, 1 
Union Ave., Schenectady, N.Y. 
12308), Orlando Marriott Inn, Or- 
lando, Fla., Jan. 28-31. 


Communication Networks Confer- 
ence & Exposition, Conference Man- 
agement Group (CW/Conference 
Management Group, 375 Cochituate 
Rd., Box 880, Framingham, Mass. 
01701), Washington Convention 
Center, Washington, Jan. 28-31. 


Industrial Productivity Conference 
and Exposition, Society of Manufac- 
turing Engineers (1 SME Drive, P.O. 
Box 930, Dearborn, Mich. 48121), 
Expo Centre, Orlando, Fla., Jan. 29- 
31. 


Micro-Computer °85, Messe Frank- 
furt Ltd. (Philippe Hans, German 
American Chamber of Commerce, 
666 Fifth Ave., New York, N.Y. 
10103), Frankfurt Fairgrounds, 
Frankfurt, West Germany, Jan. 29- 
Feb. 3. 


1985 Office Automation Conference, 
American Federation of Information 
Processing Societies Inc. (American 
Federation of Information Processing 
Societies Inc., 1899 Preston White 
Dr., Reston, Va. 22091), Georgia 
World Congress Center, Atlanta, 
Ga., Feb. 4-6. 


Mini/Micro West, IEEE and ERA 
(Electronic Conventions Manage- 
ment Inc., 8110 Airport Blvd., Los 
Angeles, Calif. 90045), Anaheim Hil- 
ton Exposition Center, Anaheim, 
Calif., Feb. 5-7. 


Seminars 





CAD/CAM, Frost & Sullivan Inc. 
(Wendy Engelberg, Frost & Sullivan 
Inc., 106 Fulton St., New York, 
N.Y. 10038), Cathedral Hill Hotel, 
San Francisco, Dec. 17-19. 


Business Graphics, Frost & Sullivan, 
Inc. (Wendy Engelberg, Frost & Sul- 
livan, Inc., 106 Fulton St., New 
York, N.Y. 10038), Cathedral Hill 
Hotel, San Francisco, Dec. 20-21. 
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DCE upkeep ... with hot air? 


If not, then try W&G data test equipment 


ke for example our Data Ana- 
er DA-10. It will protect you 

m blindly crashing your data 
k. The DA-10 tracks down and 
ntifies errors in digital com- 
inications systems. It analyzes 
d emulates interactive bit and 
te oriented protocols, up to 

el 3. 

e DA-10 offers: 
V.24-RS232/V.28, X.20/X.21 
erfaces 

All common protocols: BSC, 
SV, SDLC, HDLC, X.25 
Monitor mode enhanced by 
werful trigger sequences 
Counter and timer functions 
Real-time display in clear text 
mneumonics 


* Data measurements on circuit 
and modems (bit error, distortion) 
* and much more 

What about operating the DA-10 
with this many features? Exceed- 
ingly simple: the CRT presents a 
complete dialogue program. 
Acassette recorder is incorporated 
to hold additional menues and 
programs, and to store test data. 


We offer many more measuring 
instruments for your test require- 
ments: interface and modem 
testers, bit error measuring sets 
and complete tech control and 
surveillance systems. 

Detailed information is available 
for the asking. Just identify your 
application or problem for us and 
let us do the rest. 
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Please send me: el 29.10.84 
L] Information about the DA-10 

L] “Data Technology Product Line 
LJ An applications engineer 








COMDEV i ssecisiccssnncrlciGiecemnarerencteceaies 
PME OSS sins siitecrssssssinannvcnsisniesgaecetsctsstvctindunsn 
OO acseetctta te esctresiessarnacteetnastiovantatantes 
Ti he TNO resancoccsonsttinneisuhteidiesencmaes 


Wandel & Goltermann 


P.O.Box 45 - Abt. VW 

D-7412 Eningen u.A. 

Fed. Rep. of Germany 
Tel. +(49) 7121-89 11 
Telex 729 833 wugd 








HEIDELBERG. 


Special Connector 
Blind Mating 
Reliable Connection 











The unique Teldix connector features simplicity 
in design and superiority in performance. It en- 
sures absolutely safe coupling. Float mounting 
and enhanced self-alignment are implemented. 
Government approved. 

As a manufacturer of standard connectors, such 
as PT and SJT series certified to MIL-, VG- and 
LN- specifications*, Teldix has gained consider- 
able experience and expertise in 
the realization of advanced 
designs. 

Teldix has the capabilities to 
develop and design special : 
connectors in accordance “es 
with your needs. 


For further 
information, 
please contact 
us. 


* Teldix connectors have 
been certified to VG 96912, 
VG 95328, LN 29729 and others. 


Teldix GmbH - D 69 Heidelberg 
P.O. Box 105608 - Telex 461465 


@ 062 21/5 12-432 















HEIDELBERG... 
Circle 112 on reader service card 


NEW EDITION 


Complete and Unabridged 
American and ‘harnadineand 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 


1,923 pages 
illustrated 
Edited by Harold C. Folts 





Presents all 123 interface protocol standards set by: 
® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) © European Computer Man- 
ufacturers Association (ECMA) @ American National 
Standards Institute (ANSI) @ Electronic Industries 
Association (EIA) @ U.S. Government (NBS and NCS) 


Special feature for instant access: 


Cross-reference tables of the standards of each group 
corresponding to those published by the others. 


An essential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 


poo oe ee ee ee ee ee 
Return Coupon to: we: 
Data Communications Standards II e! l 
Electronics Week Books wen | 
McGraw-Hill Inc. a 


Princeton Road 
Hightstown, N.J. 08520 
(Tel.) 609/426-5070 
Send me copy (copies) of DATA COMMUNICA- 
TIONS STANDARDS EDITION II at $250. U.S. orders please 
add local tax. McGraw-Hill pays regular shipping and han- 
dling charges on prepaid orders. Ten-day money-back guar- 
antee applies. 


[JCheckenclosed (CIJBillme  () Bill company 


[J] Company Purchase Order enclosed. 


[] Visa (J) MasterCard 
Interbank No. 


Credit Card No. Expiration Date 


Name 





Title 





Company 

Address 

City 

State/Zip (U.S.) 
Country (outside U.S.) 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| |) American Express 
| 
| 
| 
| 
| 
| 
| 
| 
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for 
DIME receivers 
ring 
igh inp qpotek 


A call fo Aptek will answer your need for DIMFs in 
quantity. Better yet, our proven tone receivers consume 
60% less power than competitive types, with no com- 


promise in quality. We offer both plastic and CERDIP 
packaging, very competitively priced. In addition, 


=- 
* —_— bon tee 


tek APW, 


A 
yek APteK qy 


we make other DIMFs and a full line of MF generators ¥ oteK abter* 
; : 4ek ap Ptek QW, 
and receivers. For pertinent information, just give us ptek aptek apt Qtek 
a ring. “\optek aptek” microsystems 


Ne ap 
Kaptek joo nw totn Avenue, Deerfield Beach, Fl 33441 


SEE US AT ELECTRONICA—"IN EUROPE CONTACT: CONSAR GmbH” “Rlek apie” (305) 424-8450 TLX: 441020 Ans Bk Aptek MS DRBE. 
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Arrow Is 


intel’s new 


_ On your 
in 30 days 





tne 


— oe ae ee eee eee ee ee eee eee eee 
MAIL THIS COUPON FOR GUARANTEED 30-DAY DELIVERY* ON INTEL 80286. 
| Call yourlocal Arrow office to order. Send this coupon as 
confirmation. Your parts will arrive within 30 days. 
| *Coupon must accompany your prototype order for up to 10 pieces. Offer 
good through November 30, 1984. 30-day delivery is quoted as of order 
j acceptance date by Arrow and applies only to orders of up to 10 pieces of 
a C80286-6 (S40093) accompanied by this confirming coupon. 
J Arrow Electronics, Inc. 
25 Hub Drive, Melville, NY 11747, Attn: Ed Sarno 
0 Yes, I’m eager to work with the Intel C80286-6 (6 MHz). | understand that | 
must receive my order for upto 10 pieces within 30 days-or the parts are free. 
O Please send me all your data on the 80286. 
O Have a sales engineer contact me. 


ee a ae cece ae eecemeeeres || || - ge mcenermennnsot eens 
Company 

Address 

CG ae IO ee ID 


PCG a ee ee PO —_____—_ | 









nouse. 


If this Arrow guarantee seems a bit out of the ordinary, 
it’s with good reason: Intel's 80286 is as out of the ordi- 
nary aS acomponent can be.., 
3 We could tell you that it will be the most talked about 
} component in current CPU architecture. Or that it’s des- 
=| tined to be the industry standard for along, long time. Or 
4 that the heaviest hitter in computers has made it the hea 
of its newest PC. 


1 EAPC Y But we have a feeling you know all about that. 
i Whai you may not know is that Arrow has the 80286 in stock, right now, 
| ready to ship. And that Arrow has a real-time, computer- accessed inventory 
| system that gets your order to you faster. That’s what enables us to make this 
offer: Just attach the coupon to your prototype order for up to 10 pieces, 
and Arrow will make delivery within 30 days—or the parts are free. 
Guaranteed. 
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rrow Electronics. We give our people the freedom to act, the technology to make it happen. Instantly. Arrow is Action. 


ABAMA 
ntsville (205) 837-6955 
IZONA 
oenix (602) 968-4800 
LIFORNIA 
st Bay (415) 487-4600 
is Angeles (818) 701-7500 
ange County (714) 838-5422 
ramento (916) 925-7456 
in Diego (619) 565-4800 
Francisco (408) 745-6600 
DLORADO 
nver (303) 696-1111 
)NNECTICUT 
llingford (203) 265-7741 
ORIDA 
barwater (813) 576-8995 
rt Lauderdale (305) 776-7790 
bIbourne (305) 725-1480 


GEORGIA 
Atlanta (404) 449-8252 


ILLINOIS 
Chicago (312) 397-3440 


INDIANA 
Indianapolis (317) 243-9353 


IOWA 
Cedar Rapids (319) 395-7230 


MARYLAND 
Baltimore (301) 995-0003 


MASSACHUSETTS 
Boston (617) 933-8130 


MICHIGAN 
Detroit (313) 971-8220 
Grand Rapids (616) 243-0912 


MINNESOTA 
Minneapolis (612) 830-1800 


MISSOURI 
St. Louis (314) 567-6888 


NEW HAMPSHIRE 
Manchester (603) 668-6968 


NEW JERSEY 
Fairfield (201) 575-5300 
Marlton (609) 596-8000 


NEW MEXICO 
Albuquerque (505) 243-4566 


NEW YORK 

Hauppauge (516) 231-1000 
Rochester (716) 427-0300 
Syracuse (315) 652-1000 


NORTH CAROLINA 
Raleigh (919) 876-3132 
Winston-Salem (919) 725-8711 


OHIO 

Cleveland (216) 248-3990 
Columbus (614) 885-8362 
Dayton (513) 435-5563 


OKLAHOMA 
Tulsa (918) 665-7700 


OREGON 
Portland (503) 684-1690 


PENNSYLVANIA 
Philadelphia (215) 928-1800 
Pittsburgh (412) 856-7000 


TEXAS 

Austin (512) 835-4180 
Dallas (214) 380-6464 
Houston (713) 530-4700 


UTAH 
Salt Lake City (801) 972-0404 


VIRGINIA 
Richmond (804) 282-0413 


WASHINGTON 
Seattle (206) 643-4800 


WISCONSIN 
Milwaukee (414) 764-6600 


PUERTO RICO 
San Juan (809) 723-6500 


CANADA 

Montreal (514) 735-5511 
Ottawa (613) 226-6903 
Quebec City (418) 687-4231 
Toronto (416) 661-0220 


Arrow International TWX: (510) 224-6021 


ARROW ELECTRONICS, INC. 
ELECTRONICS DISTRIBUTION DIVISION 


AVANT 
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Reading a crumpled, dog-eared copy of 
ElectronicsWeek is better than nothing. 

But it’s not better than reading your 
own copy. Fresh and up-to-date. 
Addressed to you personally. Because 
there are a number of things wrong with a 
routing list. 

By the time your copy gets to you the 
technology in the fast-moving electronics 
industry may have already changed. 

How may times have you wanted to clip 


Don’t be a week behind. 


Order your own copy 
of ElectronicsWeek. 


an article? And didn’t because you were 
afraid to incur the wrath of the next guy 
on the list? 

Don’t put it off any longer. Fill out the 
subscription card now. (If there is no 
subscription card please write to: 
ElectronicsWeek, CN 807, Martinsville, 
NJ 08836 or, Subscription Dept., 
European Circulation Center, Maidenhead 
SL6 ZQL, England.) 

Be a week ahead for a change. 
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@ Interleave mode 
@ Write access time 60ns 
@ Read access time with parity 280 ns 
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VMEbus Products from Motorola 


VME/10 
M68K102B2 


M68K102C2 


VME/10 microcomputer system with 15 Mbyte 
Winchester disk, 655 Kbyte floppy disk, 5-slot 
VMEbus backplane and 4-slot I/O channel 
backplane 

As M68K102B2 with 40 MB Winchester 


Processor Modules 


MVME101 


MVME110-1 


MVME115M 


MVME120 


MVME121 
MVME128 


MC68000 with 256 KB on-board memory space, 
system controller functions, 1-level bus arbiter, 
VMEbus interface, parallel I/O, 2 serial I/O ports, 
timer 

MC68000 with 256 KB on-board memory space, 
1-level bus arbiter, VMEbus interface, I/O channel 
interface, 1 serial I|/O port, timer 

MC68010 with MC68451 192 Kbytes on board 
memory 

MC68010, MC68451, 64 Kbytes ROM area. 

128 Kbytes dual ported RAM, 4 Kbytes Cache 

As MVME120 but with 512 Kbytes RAM 
MC68010/MC68451, 256 Kbytes dual ported RAM 
VMXbus interface 


Memory Modules 


MVME201 
MVME202 
MVME222-1 
MVME222-2 
MVME211 


256 Kbytes dynamic RAM with parity 
512 Kbytes dynamic RAM with parity 
1 Mbyte dynamic RAM with parity 

2 Mbytes dynamic RAM with parity 

1 Mbyte static CMOS RAM/ROM/ 
EPROM module 


System Controllers 


MVME025 
MVME050 





VME system controller 


VME system controller with memory 
and I/O 


Call for more information 
included in this 
28-page brochure. 
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Peripheral I/O (VMEbus) 


MVME300 
MVME310 


MVME315 


MVME316 
MVME319 ° 


MVME320 


lIEEE-488 GPIB controller with DMA 


Universal intelligent Peripheral Controller (UIPC) 
with free user area 


Intelligent floppy disk controller and SASI/SCSI 
interface with DMA 


VMEbus to I/O channel adapter 


Floppy disk controller and SASI tape controller 
interface 


Winchester/Floppy disk controller 


MVME330-UX Ethernet controller module with UNIX S/W 
MVME330-VX Ethernet controller module with VERSAdos S/W 


MVME331 
MVME333 


MVME340 


6-Channel intelligent serial communications module 


4-Channel intelligent high speed communications 
module 


64-bit parallel interface module 


Peripheral I/O (I/O Channel) 


MVME400 
MVME410 
MVME420 
MVME435 


Dual-Channel serial I/O 

Dual-Channel 16-bit parallel |/O 

SASI peripheral adapter 

Buffered 9-track magnetic tape adapter 


Industrial (I/O Channel) 


MVME600 
MVME601 

MVME605 
MVME610 
MVME615 


MVME616 


MVME620 
MVME625 





16-Channel analog input 

16-Channel expansion for MVME600 

4-Channel analog input 

120V/240V 16-Channel AC input 

120V/240V 16-Channel AC output Zero cross-over 
switching 

120V/240V 16-Channel AC output 
Non-zero-cross-over switching 

30V DC input 

30V DC output 


Software Support 


VERSAdos Realtime Multi-tasking Operating System. 


UNIX, System V/68 Standard UNIX release jointly de- 
veloped by Motorola and A.T.&T. 





MOTOROLA 


Semiconductor Products Sector 


European Distributors: Austria: Elbatex (2 22) 88 5611/Belgium: Diode (02) 216 21 00/Denmark: Danelec (01) 69 05 11/Finland: Field (80) 6 92 25 77/France: Alfa- 
tronic (1) 7 9144 44 - Feutrier (77) 7467 33-FIF (1) 77246 46- SCAIB (1) 687 2313- SCT (61) 22 04 22/Germany: Distron (0 30) 3 42 10 41- EBV (0 89) 6110 51- Elkose 
(07141) 4871 - Prosystem (06107) 75030/Greece: Comptel (1) 3614300/Italy: Celdis (2) 61200 41/Netherlands: Manudax (041) 392901/Norway: OTE 


(02) 2699 55/Spain: Comelta (1) 75430 





01/South Africa: ASD (011) 80258 20/Sweden: Traco (08) 13 21 60/Switzerland: Elbatex (56) 270127 - Omni Ray 
*“in-aom: Crellon (062 86) 4434 - Hawke (01) 97977 99 - New-Tek (02 23) 221221-Thame (0 84) 42145 61/Motorola 











ElectronicsWeek 


CMOS GATES KEY 
TO ‘AFFORDABLE’ 
SUPERCOMPUTER 





New class of 64-bit computer runs at 60 megaflops, but Fortran compiler 


makes it look like a superminicomputer to user (1 by J. Robert Lineback 


Richardson, Texas 
TT" official designation is simply 
C-1. But the hardware that car- 
ries the label is nothing less than a 
$495,000 machine that packs the 
wallop of a 64-bit Cray 1 architec- 
ture. The new machine—made up of 
multiple asynchronous dedicated pro- 
cessor boards, some of them built 
around low-power CMOS gate ar- 
rays—is billed as the “world’s first 
affordable supercomputer” by its 
maker, two-year-old Convex Com- 
puter Corp. 
Actually, the Convex C-1 system 
has one fourth the peak power of the 


most powerful supercomputers. But — 


at 60 million floating-point opera- 
tions per second, it runs 20 times as 
fast as what are known as supermini- 
computers. Convex officials believe 
the C-1 represents a new class of 64- 
bit computers that will fill the gap 
between 32-bit superminicomputers 
and existing 64-bit machines, and 
thus change the way modern indus- 
tries use supercomputers in research 
and product development. 

Computer know-how. Unlike other 
big-league supercomputers, Convex’s 
C-1 can tap the vast reservoir of pro- 
grams and know-how acquired by us- 
ers of superminicomputers. Notably, 
it uses a powerful Fortran compiler 
to directly speed up existing VAX 
software. The new compiler automat- 
ically determines which portions of a 
minicomputer scalar program can be 
reformatted for vector processing in 
the supercomputer environment (see 
“Compiler eases move to 64 bits,” p. 
19). | 
Supercomputers, which Seymour 
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Cray pioneered in 1976 with the 
Cray 1, integrate 64-bit vector and 
scalar processing techniques into one 
powerful system. But few of today’s 
programmers are familiar with super- 
computer environments because of 
these systems’ hefty price tags—rang- 
ing from $5 million to $20 million. 

Cool it. In addition, conventional 
Supercomputers are based on speedy, 
power-consuming circuits (often em- 
mitter-coupled logic) and so need 
elaborate cooling systems to keep 
them percolating along at rates of 
240 megaflops. About half of the 
Convex system, by contrast, is made 
of CMOS, and a fully loaded C-1 
consumes only 3,200 W. 


‘We have the opportunity to bring 
supercomputers to the technical 
masses,” proclaims Robert J. Paluck, 
president of Convex, located in the 
Dallas suburb of Richardson. With 
affordable, low-power 64-bit systems, 
Convex officials say, product-devel- 
opment cycles will be shortened dra- 
matically across a wide range of in- 
dustries, including electronics, aero- 
space, chemical, defense, and auto- 
motive fields. 

So Paluck believes his market 
could explode as corporations strive 
to cut computer costs for complex 
product simulation, modeling, and 
testing. “The potential could reach 
$3 billion to $4 billion in as little as 





Number cruncher. It looks like a superminicomputer, but the $495,000 Convex C-1 has 64-bit 
architecture and performs like a supercomputer, running at 60 megaflops. 
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ears,” he says, adding 
ae jane ‘ooui have halved its 
own development cycle if it had had 
a C-1 to work with. 

A full 64-bit asynchronous multi- 
processing structure lies at the heart 
of the single-instruction, multiple- 
data machine. It was conceived by 
system architect Steven J. Wallach, 
vice president of technology, who 
along with Paluck cofounded Con- 
vex. (Originally, the firm was called 
Parsec Systems Corp. [Electronics, 
Oct. 6, 1982, p. 14].) 

Brisk sales seen. About 15 months 
after the firm was launched, Convex 
had its engineering prototype C-1 
running. Today, it has made deliver- 
ies of two beta-test-site units—one to 
chip-maker Mostek Corp., in nearby 
Carrollton, and a second to an undis- 
closed in-state oil-exploration opera- 
tion. In two years, Convex expects to 
be shipping enough products to 

| reach $100 million. 

“One of the strategic advantages 
Convex had in getting the needed 
performance out of the CMOS gate 
arrays was that we had actual semi- 
conductor engineers, as opposed to 
standard logic-board designers, doing 
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the gate-array layouts,” explains Pa- 
luck, who was vice president of prod- 
uct development at Mostek before 


the start of the firm. “If you do not 


understand the underlying activities 
of silicon with regard to layout, cer- 
tain timing delays, and interactions, 
you encumber yourself with slower 
parts and cannot fit in as many func- 
tions into a given space.” 

The Convex system comprises 
three basic subsystems: a highly pipe- 
lined, parallel seven-board central 
processing unit; a memory system 
that has a controller and up to 128 
megabytes of dynamic random-access 
memory (16 megabytes per card); 
and intelligent input/output proces- 
sor modules, based on 10-MHz 
68000 microprocessors and their own 
operating system. The system has a 
100-ns major clock cycle as well as a 
second 50-ns minor clock. 

As many as five independent I/O 
processors—each with the power of a 
Digital Equipment Corp. VAX 750 
minicomputer—can reside inside a 
C-1 chassis. The units handle data 
rates of 80 megabytes/s. Each I/O 
processor can support up to four 
Multibus card cages—each cage hav- 
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ing up to eight controllers—for a to- 
tal of 160 Miultibus_ controllers 
packed into the C-1. 

The central processing unit runs 
on two 64-bit buses—one for source 
and another for destination. The 
CPU consists of five asymmetrical 
parallel processors: physical-cache 
unit, address-translation unit, in- 
struction-processing unit, address 
and scalar unit, and vector-process- 
ing system (see diagram). 

Key innovations. The C-1’s pipe- 
lining, concurrent nature also ex- 
tends deep into the vector-processing 
system, which includes a number of 
key innovations. Two of the three 
boards that make up the system, in 
fact, are where Convex’s gate-array 
handiwork paid off. 

Two dozen CMOS 8,000-gate logic 
arrays from Fujitsu Ltd., Kawasaki, 
Japan, eliminate an additional 12 
vector-processing boards that other- 
wise would have been necessary. Five 
basic logic designs were implemented 
in the 2.5-um CMOS arrays, which 
handle vector-processing functional 
units such as add, subtract, multiply, 
and divide. 

Each complex gate-array design 
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Powerful trio. Three highly parallel subsystems make up the Convex C-1 supercomputer: a central processing unit made up of seven 20-by-20- 
in. boards; a memory system with a controller and up to 128-megabytes of dynamic random-access memory; and up to five intelligent input/ou- 
put processor modules, based on 10-MHz 68000 microprocessors. The 64-bit data buses run at 80 megabytes/s. 
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comple: mioveiccly prepares data files o vector processing. Paluck 
believes that the vectorizing compiler will be a boon for third-party software 


houses interested in serving the emerging supercomputer hardware markets. 





The compiler scans Fortran 77 and VAX/VMS Fortran software code 
looking for opportunities to reformat data for high-speed execution by the C-1’s 
pipelined vector-processing system. “The software compiler applies factors- 
of-merit algorithms to the standard Fortran code to determine the best way to 
optimize it for the C-1 vector and scalar processing hardware,” explains Steve 
J. Wallach, vice president of technology. : 

In addition to the vectorizing Fortran compiler, Convex offers a C language 
compiler. The firm is also working on C-1 supercomputer compilers for the 





Pascal and Ada languages. 


took nine months to complete, and 
all 179-pin circuits were 100% func- 
tional when delivered, recalls Paluck. 
The rest of the CPU logic was imple- 
mented with standard off-the-shelf 
Fairchild Advanced Schottky TTL. 
A basic C-1 system includes two 
19-in. racks with the system proces- 
sor and 4 megabytes of memory, one 


WAFER TECHNOLOGY 


—J.R.L. 


I/O processor, a service processor, 
414 megabytes of formatted Win- 
chester disk storage, a 6,250-b/s tape 
drive and a Multibus I/O chassis. 
The system also includes Convex’s 
automatically optimizing, vectorizing 
Fortran compiler as well as a C lan- 
guage compiler. Volume shipments 
are slated to begin early in 1985. 


LASERS SHOW DEFECTS 


BELOW WAFER SURFACE 





Dayton, Ohio—As_ semiconductor 
devices move toward submicrometer 


geometries, the emphasis in electron-: 


icS materials is on smoother semicon- 
ductor wafer surfaces. Already, pre- 
mium wafers can be had with surface 
variations specified at 3 wm maxi- 
mum for 100-mm wafers and 4 wm 
for 125-mm sizes. But Robert V. Sil- 
va, president of VTI Inc., a small 
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firm here, contends that to really in- 
crease device yield with fine-line ge- 
Ometries, you have to go below the 
wafer surface. 

What manufacturers have to be on 
the lookout for, says Silva, is me- 
chanical subsurface damage caused 
by the sawing and polishing tech- 
niques used in wafer production. He 
stresses that even though the surface 





is smooth, the wafer subsurface can 
be damaged by saw vibration when it 
is sliced from the ingot. 

In addition, improper polishing 
techniques can actually push the 
damage deeper into the substrate or 
leave subsurface tracks from the 
abrasive materials that are used in 
the polishing compound. The prob- 
lem is particularly nettlesome with 
gallium arsenide: some manufactur- 
ers have reported crystal damage ex- 
tending through the wafer’s entire 
thickness. 

Gentle lasers. Until now, process- 
ing wafers that were damaged in this 
way was considered unavoidable be- 
cause the damage could not be de- 
tected without destroying the wafer. 
But VTI says it has a solution, based 
on years of work in its specialty, 
which is building supersmooth opti- 
cal surfaces for ring-laser gyros and 
other precision gear. 

The eight-year-old firm has come 
up with a laser-based measuring 
technique that can also be used on 
semiconductor wafers. Not only does 
the VII technique measure surface 
smoothness, but it also allows detec- 
tion of mechanically induced subsur- 
face crystal damage without harming 
the wafer. Thus wafers could be 
graded for quality or processed only 
on good portions. 

The detection technique—which 
VTI has dubbed photon back scat- 
ter—is based on the measurement of 
light scatter that occurs when a 5- 
mW helium-neon laser at 632.8 nm 
is focused to a 0.25-mm spot size 
and directed at an angle to the wafer 
surface. 

When used on conventional quartz 
or glass optical materials, the tech- 
nique measures scatter from the sur- 
face. But applied to semiconductors 
such as silicon and gallium arsenide, 
the beam penetrates the material so 
that the measured scatter can be 
used to spot subsurface defects. To 
date, tests have shown the technique 
to be effective in spotting wafer dam- 
age to depths of at least 5,000 A, 
Silva says. 

Color coded. Operating under 
computer control, the VTI instru- 
ment measures the scatter resulting 
from about 140,000 data points on a 
4-in. wafer. It converts the data to a 
bidirectional reflectance distribution 
(BRDF) measured in parts per mil- 
lion per steradian. This information 
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Best where hue is blue. In VTI’s 
wafer-inspection technique, back- 
scatter from some 140,000 data 
points on a 4-in. wafer is pro- 
cessed to obtain a pseudo-colored 
plot of the bidirectional reflectance 
that shows the extent of subsur- 
face damage. On VTI’s scale, blue 
areas have the least damage. 


VHSIC [the Very High- 


X-AXIS 


is then used to produce a plot of the 
wafer that is color-keyed to the 
BRDF values, resulting in a scatter 
map that shows areas of subsurface 
damage by degree (see color plot). 

On the VTI color scale, blue areas 
are those exhibiting the least scatter, 
hence the least damage, and should 
be useful for fabricating small 
linewidth circuitry. By contrast, the 
high-scatter red areas at the other 
end of the scale indicate areas of 
high subsurface damage on which 
fabrication of fine-line geometries, 
say, below 1 to 1.5 wm, should not 
be attempted. 

“It turns out that damage Just be- 
low the surface is terribly critical to 
yield,” Silva contends. “And the 
problem gets worse and worse as the 


AVERAGE : 
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[circuit] dimensions get smaller.” 
Some industry sources aren’t so 
sure of the correlation. “The VTI 
method appears to be a reasonable 
nondestructive mapping technique 
for detection of shallow subsurface 
damage,” observes Thomas J. Magee, 
manager of semiconductor process- 
ing at XMR Inc., a Santa Clara, 
Calif., firm that deals in laser-based 
materials and semiconductor process- 


ing techniques. He adds that it is 


reasonable to expect that mechanical- 
ly caused subsurface wafer damage— 
which typically extends to depths of 
below 1 wm—could cause difficulties 
with fine-geometry device yields. 
“But it’s something you can’t quite 
isolate yet to show that it really is a 
problem,” Magee says. “Even in 


Speed Integrated Circuits 
program sponsored by the 
Department of Defense], not 
all the answers are in yet.” 

“Subsurface damage, 
though interesting, is going 
to take a_ considerable 
amount of time to relate to 
VLSI yield,” says Martin C. 
Peckarer, who coordinates 
contract awards for VHSIC 
strategic material improve- 
ment at the Naval Research 
Laboratory in Washington, 
D.C. VTI was one of four 
contractors awarded materials-relat- 
ed VHSIC contracts last fall. 

The DOD is now considering 
whether to provide more funding to 
VTI, which has used up the $85,000 
in its original eight-month contract, 
according to Peckarer. Other con- 
tractors, including Texas _ Instru- 
ments, Hughes Aircraft, and Wes- 
tinghouse, still have another year to 
run on their two-year contracts. 

High hopes. Despite some in the 
industry who are skeptical, the VTI 
technique is drawing interest. “I 
haven’t run any experiments with 
them to verify their [VTI’s] claims, 
but what they’re talking about seems 
to be perfectly possible,” says Robert 
M. Perchak, a senior engineer at 
NCR Corp.’s Quality Engineering 
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The search for high-quality wafers 


VTI Inc. isn’t the only firm hoping to break into the high- 
quality wafer-processing business. Aracor Inc., a Sunny- 
vale, Calif., research and development firm supported with 
government funds, has a similar plan based ona proprietary © 
wafer-polishing technique that it says can be used to getrid 
_of mechanically caused subsurface wafer damage. 
_ Unlike conventional methods in which the polishing padi is 


in actual contact with the wafer, Aracor’s method relies on 
noncontact or hydroplane polishing, whereby a thin film of 
fluid separates the pad from the wafer. Specially designed 


instrumentation is used for precise control of the gap to 
within £1 mil. The result, says Charles S. Leung, assistant 


manager at Aracor, is a system that can be used to polish 


away wafer layers containing damage under the surface 
while maintaining surface smoothness—an ability not pos- 


sible with conventional polishing techniques. 


Aracor is currently involved in negotiations with Spectrum 


: Technology Inc., a Holliston, Mass., crystal producer, aimed | 
at producing extremely high-qualit 
_ foruse in Denaion of Defense progam. 4 method owe 





/ gallium arsenide wafers 


useful in this sort of elicit Lone notee) since other delinea- 


tion techniques to determine -_ of the acomece require 
destruction of the wafer. _. . 


~~ 
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Group in Miamisburg, Ohio. “And 
when you’re trying to get speed out 
of products and to manufacture tran- 
sistors down at the 1- to 2-micron 
level, crystal damage starts to be- 
come very important to yield.” 

For its part, WTI is trying to at- 
tract about $5 million in funding 
from one or more semiconductor 
manufacturers to set up a pilot line 
for the production of supersmooth 
GaAs wafers using VTI technology. 
Besides the subsurface-damage-detec- 
tion technique, the firm also has a 
proprietary wafer-sawing and polish- 
ing method known as MagnaSmooth 
that it would use in conjunction with 
the detection method to turn out the 
wafers. The idea is to use the detec- 
tion scheme as a guide in further 
refining the wafer-production tech- 
nique so as to eliminate the effects of 
mechanical subsurface damage. 


OPTOELECTRONICS 


Though the firm might do some 
silicon work, VTI plans to focus on 
GaAs because its wafer-damage 
problems are more severe than sili- 
con’s. Also, the company does not 
want to go head to head with large 
silicon production houses such as 
Monsanto. 

The VTI method currently re- 
quires about 1!4 hours to produce a 
single wafer-damage map. But Silva 
believes that modifications, such as 
reducing the number of data points 
taken, could lead to a production 
throughput rate of about 40 high- 
quality wafers per hour.“If we can 
find somebody who can understand 
our data and who can [provide fund- 
ing to] help us get a pilot line up, I 
think we can make silicon and galli- 
um arsenide wafers such as the 
world has never seen before,” de- 
clares Silva. —Wesley R. Iversen 


400-MB/S SYSTEM 


NESTLES ON TWO CHIPS 





Kawasaki, Japan—It took a while, 
but an eight-year, $73 million project 
on optical measurement and control 
systems begun by Japan’s Ministry of 
International Trade and Industry in 
March 1979 has begun to show pro- 
totypes for practical products. Fu- 
jitsu Ltd. has developed high-speed 
modules for 400-Mb/s optical-fiber 
systems that include a laser transmit- 
ter with its driver circuits on one 
monolithic optoelectronic integrated 


HY 


Chip 





circuit and a photodiode receiver 
with its preamplifier on another. 

Teruo Sakurai, manager of Fujit- 
su’s Advanced Optoelectronic De- 
vices Engineering Department here, 
claims that the new chip is superior 
to a previously announced IC from 
Rockwell [Electronics, Oct. 6, 1983, 
p. 51] because the laser current is so 
much lower. 

The Fujitsu chip is being fabricat- 
ed by a molecular-beam epitaxial 








process because it is part of a nation- 
al project, according to Sakurai. He 
adds, however, that it could be made 
more cheaply by metal organic 
chemical vapor deposition or by va- 
por-phase epitaxial processes. 

The goal of this work is 500-Mb/s 
transmission of high-resolution tele- 
vision signals. Though applications 
of this type of hardware include fac- 
tory and other industrial control sys- 
tems, it will be equally suitable for 
long-distance computer data and 
voice transmission, local networks, 
and even home information net- 
works, including cable TV. 

New driver. Earlier, Fujitsu engi- 
neers developed a transmitter IC fea- 
turing a multiquantum well laser 
with two FET transistors integrated 
as drivers [Electronics, June 30, 1983, 
p. 89]. This time, they opted for a 
laser with a graded-index-waveguide 
separate confinement heterostructure 
(GRIN-SCH) because its lower 
threshold current reduces heat gener- 
ated in both the laser and its drivers. 
Driver circuits on the chip consist of 
four FETs and one resistor. 

Sakurai says that the threshold 
current for discrete GRIN-SCH la- 
sers is 10 mA or less—the lowest 
value to date is 8 mA—and rises to 
15 mA when integrated drivers are 
fabricated on the same chip. Discrete 
multiquantum well lasers have a 
minimum threshold current of 15 
mA, but when driver transistors are 
integrated on the same chip, thresh- 
old current rises to 20 mA. 

Both types of laser are fabricated 
by a molecular-beam epitaxial pro- 
cess on a semi-insulating gallium ar- 
senide substrate. In the GRIN-SCH 
structure, there is a single quantum 
well formed by a 6-nm-thick GaAs 





carries a laser and a four-FET drive circuit; the receiver has a p-i-n photodiode detector and its preamplifier. 
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Call THORN EMI... 
we probably have it 
taped already. 


As the driving force in instrumenta- 
tion tape recording we appreciate 
that no two data recording problems 
are exactly the same. But the very 
breadth of our experience has led us 
to develop hardware and systems 
that are readily adapted to meet 
your specific needs. 

So the technology we apply to 
solving problems for people working 
on immense projects (NASA Space- 
lab for instance) is equally relevant 
to our design concept for portable 
field recorders. 

Our recorders are used in crash 
research to make cars safer. Aero 
engine testing with Rolls Royce. 
High speed train development for 
British Rail. Weather satellites and 


testing of hovercraft. Energy conser- 
vation. Astronomy, radar, sonar, 
off-shore energy exploration and 
production, power generation and 
distribution. 


| TO: THORN EMI Datatech, Spur Road, Feltham, Middlesex TW14 OTD. | 


Please send details for: 
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Address 
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L] SE 3000 mid-band CJ SE 7000 mid-band OU SE 7000 wideband. 
(J SE9000 multi-band L) SE 9000 HD (high density) ( SE 9500 Formatter 








With these varied assignments 
the performance and capabilities of 
our recorders have evolved, setting 
the pace for others to follow. For 
example our SE3000 portables are 





truly lightweight yet possess the 
precision and performance of many 
1” lab machines * up to 14 channels 
4” or Y/2" +k FM, direct and PCM 

*k AC/DC x fully aligned for 8-speed 
operation *« fully automatic. 

The SE7000 Series multiband 
instruments are simply the most 
reliable lab recorders in the field 
*k 8 Speeds °k 7 to 42 channels * FM, 
direct and HDDR in any mix plus 
voice log *k built in calibrator elimin- 
ates external test equipment. 

The top-of-the-range SE9000 
Series of lab recorders provides 
direct recording to 4MHz and now 
introduces FM to 1MHz. 

It was the first recording system 
to feature HDDR packing densities 
in excess of 40Kbpi with standard 
wideband headstacks. The unique 
1x 10" Bit Error Rate error correction 
system also set a new standard, 
made possible by a unique new 





blem? 





ijt 





coding format known as 3 position 
Modulation. 

Features of SE9000 include «7-42 
channels ** 16-inch diameter reels 
*k 9 speeds > built-in tape cleaning 
*k IEEE 488 remote control. 

Now comes a new generation, 
auto-ranging, formatter that makes 
HDDR even easier. Using new 3PM 
Format B it is designed not only for 
today’s 2MHz wideband systems but 
also for the new generation of 
double-density and microgap 
recorders. 

Features include -k data transfer 
up to 144 Mbps *« virtually error free 
performance *k unique auto-ranging 
bit synchronization * flexible serial 
and parallel formatting-and much 
more besides. 








Only THORN EMI offers sucha 
wide choice of field andlab recorders. 
Call us on 01-890 1477 if any of these 
applications seems relevant to your 
current project. If it's something 
really new please call us too, because 
today’s challenge often becomes 
tomorrow's Standard practice. So, if 
youre convinced it can't be done, 
call the people who wrote the book 
on instrumentation tape recording. 


HORN EMI 
Datatech 






A THORN EMI company 


THORN EMI Datatech Ltd., Data Recording Div. 
Spur Road, Feltham, Middlesex TW14 OTD, England. 
Tel: 01-890 1477. Telex: 23995. 


Republique 93100 Montreuil Tel: 859.00.42. 
Germany. THORN EMI Technology GmbH Dreieichstrake 
10 6082 Morfelden-Walldorf Tel: 06 105-2941. 





| France. THORN EMI Technology S.A. 38 rue dela 


North America. THORN EMI Technology Inc. Suite 301, 
8601 Dunwoody Place, Atlanta GA 30338 
Tel: (404) 587-0017 
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layer sandwiched between two layers 
of aluminum gallium arsenide. The 
percentage of Al in these two layers 
gradually increases from 0.20 at the 
junctions to about 0.45 at the far 
edges of the layers. 

Beam confined. The transition of 
excited electrons in the quantum 
well’s conduction band to the va- 
lence band generates the photons 
needed for laser action. The AlGaAs 
layers sandwiching the active layer 
have an index of refraction that de- 
creases with distance from the active 
layer. 

They confine the laser beam to the 
active layer in the same way that the 
clad layer in a graded-index optical- 
fiber waveguide confines transmitted 
light to the fiber core. What is 
known as a ridge waveguide runs 
along the laser’s top and prevents the 
beam from spreading laterally. 

Although the laser structure 1s ap- 
proximately 2 wm high, its top is 
kept level with the tops of the driver 
transistors by cutting a moat with 
beveled edges in the chip before fab- 
rication of the laser. Driver transis- 
tors are fabricated on the lands on 
either side of the moat. 

The chip is extremely narrow—0.3 
by 1.4 mm—because of the necessity 
of cleaving the ends of the laser cavi- 
ty. Chip width is thus set by laser 
length. Another method of fabricat- 
ing the laser cavity’s end surfaces 
will probably have to be developed 


LEGISLATION ABROAD 


JAPAN’S NEW PIRACY BILL 





before it is possible to integrate both 
the transmitting and receiving por- 
tions of the system on a single chip. 

Two FETs on the chip form a dif- 
ferential input amplifier that controls 
laser current. A third FET and the 
integrated resistor form a current- 
limiter circuit, while the fourth FET 
sets the no-signal laser current. 

The laser’s 0.83-4m output is cou- 
pled to a graded-index optical fiber, 
which has a core diameter of 50 wm 
and a clad diameter of 125 ym, with 
a coupling efficiency of about 60%. 
The short lead length between the 
integrated driver FETs and the laser 
serves to reduce stray capacitance. 
Operation of the circuit at modulat- 
ing frequencies up to 2 GHz has 
been confirmed. 

The receiver IC incorporates a p-i- 
n photodiode, six FET transistors, 
two Schottky level-shifting diodes, 
and one feedback resistor on a single 
1.0-by-1.6-mm chip. The feedback re- 
sistor also doubles as the load for the 
p-i-n photodiode. 

The 100-uwm-diameter photodiode 
has a quantum efficiency of close to 
80%. Inclusion of its amplifier on 
the same chip decreases stray capaci- 
tance for excellent high-frequency re- 
sponse and also reduces noise pick- 
up. Bandwidth of the receiver IC for 
3-dB gain reduction is 300 MHz and 
good operation is obtained for non- 
return-to-zero signals at frequencies 
over 400 MHz. -—-Charles L. Cohen 


IS A TWO-EDGED SWORD 





Tokyo—The Japanese government is 
preparing legislation similar to the 
bill passed recently by the U.S. Con- 
gress that protects semiconductor 
mask designs from what are known 
as computer-chip bandits [Electron- 
icsWeek, Oct. 15, 1984, p. 8]. 

The bill, which is being drawn up 
by the Ministry of International 
Trade and Industry, will be virtually 
identical to the U.S. Semiconductor 
Protection Act—which is retroactive 
to July 1983 and extends copyright 
protection for 10 years to makers of 
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innovative circuit designs. MITI’s 
main concern about the U.S. law is 
that its retroactive date is relatively 
recent, so that previous technology 
disputes between U.S. and Japanese 
companies would not be reopened. 
“The Japanese realize that this leg- 
islation is reciprocal, in that it also 
extends protection inside the U.S. to 
foreign countries which have similar 
legislation,” says Richard May, who 
tracks high-technology issues for the 
U.S. Embassy in Tokyo. “The Japa- 
nese also realize that passing their 


own law will give them some protec- 
tion.”’ South Korea already looms as 
a potential market rival to Japan, 
and Taiwan and Malaysia also are 
seeking to upgrade their technologi- 
cal capabilities. 

Designs revealed. May and other 
industry sources downplay fears that 
the Japanese may use the proposed 
law to unfair advantage. Because the 
legislation would require the revela- 
tion of mask designs to patent au- 
thorities, it has been suggested that 
MITI would be in a position to aid 
Japanese makers in their efforts to 
narrow the U.S. lead in sophisticated 
circuit design. 

“Japanese companies have tried 
before, and usually failed, to copy 
the most complex integrated cir- 
cuits,” says a U.S. semiconductor ex- 
ecutive in Tokyo. “Going the licens- 
ing route is much, much easier, and 
faster.” 

“As long as the law is consistent 
with what’s been done in the US., 
we're pleased,” says John P. Stern, 
senior representative of the Ameri- 
can Electronics Association office 
here. “But we'll be watching careful- 
ly to see if the protection procedure 
is handled by a neutral, disinterested 
authority, or whether MITI chooses 
to act in what it sees as the unilateral 
interest of advancing Japanese 
technology.” 

The Japanese law will be ready in 
time for the opening of the special 
Diet session in December. It proba- 
bly won’t be passed until early next 
year, because more urgent legislative 
business, including the 1985 fiscal 
government budget and new telecom- 
munications laws, will come up for 
action first. | 

Although MITI seems to be fol- 
lowing the U.S. example on semicon- 
ductor-design protection, another 
piece of MITI-inspired legislation 
that has led to sharp clashes with the 
U.S.—a software-protection bill—ap- 
parently is going to be resubmitted 
next year. If so, there will be another 
U.S.-Japan showdown on the issue, 
since the two countries’ basic posi- 
tions are unchanged. 

The U.S. still maintains its posi- 
tion that existing copyright law can 
adequately cover software protection. 
But MITI, in an attempt to extend 
its bureaucratic influence to this key 
area, continues to insist on an indus- 
trial-property patent law concept 
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EDA Is Here. 





Fully integrated Engineering 
Design Automation is an idea 
whose time has arrived. And 
you want to purchase compati- 
ble CAD, CAM, and CAE sys- 
tems to completely automate 
your product design cycle. But, 
with a host of software and 
hardware vendors offering a 
bewildering array of system 
choices, vou may be missing the 
key factor in implementing EDA. 





Just What Is EDA? 





Simple: interconnected, inte- 
grated workstations that 
automate conceptual design, 
physical design, and the 
related manufacturing pro- 
cesses for systems-level elec- 
tronic products. 





What Is the Key Factor? 





You’ve got to choose a company 
that truly understands your 
expectations. For instance, at 
Telesis, we’re sure you want to 
link engineering design cap- 
ture and CAD. We also know 
you need an open system with 
a general purpose CPU, so 

you can choose applications 
software freely and access both 
your local design database and 


elesis 





Delivering Engineering 


Design Automation 


Visit our booth at CADCON/Central. 
Circle 25 on reader service card 


the databases of your company’s 
main computer. You should 
expect multiple functions: 
design, documentation, project 
management, communications, 
and more! And, of course, you 
want your system to be fast, 
easy-to-use, and inexpensive. 
Wouldn't it be nice if you 
could get all of this from one 
company? You bet it would! 





End Your Confusion. 





You no longer face the bewil- 
dering choice of disconnected 
“opportunities”...and the ardu- 
ous task of integrating them 
yourself. We’re ready to provide 
our 300 customers with open- 
system solutions and proven 
software for the key functions 
of the design cycle: from design 
capture, through layout, to 
mechanical design. 





Be a Telesis Customer. 





Telesis relieves you of hard- 
ware hesitation, software suspi- 
cion, potential obsolescence, 
and doubts about the durabil- 
ity of vendors. You can now 
take the most important step in 
the history of your business: 
putting EDA together...with 
Telesis. You'll be in for a lot of 
very pleasant surprises, like 


a 


Hold Everything! 


personal workstations, 32-bit 
power, ETHERNET® communi- 
cations, and the UNIX” envi- 
ronment. We don’t just dream 
about EDA, we put it together. 

And we support and service 
it through nineteen offices in 
the United States, Europe, 
and Japan. 

For a sneak preview of the 
newest link in Telesis EDA 
systems (we'll give you a hint: 
it runs on a very popular per- 
sonal computer), contact Laurie 
Jackson at (617) 256-2300. She'll 
be happy to arrange a private 
showing at Telesis Systems 
Corporation, 21 Alpha Road, 
Chelmsford, MA 01824. 


ETHERNET is a registered trademark of XEROX Corporation, 
UNIX is a trademark of Bell Laboratories. 
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that includes possible compulsory 
remarketing of software to third par- 
ties, without the permission of the 
original developer. —Mike Berger 
; McGraw-Hill World News 





POWER FET 
PRICES CUT 





Phoenix—By most reports, power 
MOS FETs remain a hot item, one 
of the few devices whose demand is 
holding up nicely against a general 
slowdown in semiconductor orders. 
But two moves by heavyweight dis- 


crete-components supplier Motorola - 


Inc.—long tabbed by insiders as a 
serious challenger to the market 
leader, International Rectifier 
Corp.—are promising to turn up the 
burner under competitors. 

For openers, Motorola’s Power 
Products Division, Phoenix, is un- 
veiling an upgraded MOS FET line, 
the TMOS III, at Wescon/84 in An- 
aheim, Calif., this week. But perhaps 
even more important, with TMOS 
III Motorola is kicking off the first 
round of serious price-cutting. This 
comes aS no surprise to its competi- 
tors, who have expected the move 
since early this year [E/ectronics, 
Feb. 23, 1984, p. 50]. Motorola is 
offering a 10% saving over any of 
some 700 devices sold by seven com- 
petitors, but it is specifically target- 
ing International Rectifier, in Los 
Angeles, whose HEXFET line has 
about half of the market. 

Packed in tight. As the third gen- 
eration of Motorola MOS FETs, 
these new devices, through fine-line 
geometry and spacing of source sites, 
have increased the packing density to 
more than 1 million cells per square 
inch, up from 600,000 cells. Because 
the die can therefore be smaller, the 
device is less expensive to fabricate, 
according to Motorola. For example, 
for ratings up to 200 V, a TMOS III 
die need be only 70% the size of the 
original TMOS I part (see diagram). 
In addition, accompanying improve- 
ments in the key on-resistance speci- 
fication are achieved through the 
channel’s reduced resistance. 
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One MOS FET in the series is the 
MTP3055A, a 12-A, 60-V_ device 
with an on-resistance of 0.15 . It 
replaces the industry-standard bipo- 
lar transistor, 2N3055, whose on-re- 
sistance is 0.3 1. Motorola touts the 
new MOS FET as the lowest-priced 
in the industry: 60¢ in small quanti- 
ties and 50¢ in 10,000-unit orders. 

Ready for action. For firms facing 
a Motorola product offensive, offi- 
clals at International Rec- 
tifier and Siliconix Inc. 
(with Motorola, the top 
three in MOS FETs) 
seem to be looking for- 
ward to stepped-up ac- 
tion. Arthur E. Fury, 
vice president for market- 


ing at Siliconix, Santa 
Clara, Calif., even be- 
lieves that Motorola’s 


price drop helps MOS 
FETs establish their ad- 
vantages even more 
strongly against bipolar 
devices. “‘Price is no long- 
er a deterrent, now that 
MOS is as cheap as bipo- 
lar,” he says. 
International Rectifi- 
er’s Derek Lidow, vice 
president for operations, 
sees the price dropping 
further by March, before 
stabilizing for about a year. “So the 
Motorola move is not as aggressive 
as it looks,” he adds, noting that 
RCA Corp.’s MOS FET prices al- 
ready are lower than the Motorola 


target, but RCA has not been able to 
buy market share. As for TMOS 
III’s performance, both officials note 
that the new Motorola devices only 
match that of products both firms 
have already brought out. 

The power FET forecast for 1984 
is a doubling of sales—to about $130 
million worldwide. Thus 1984 marks 
the fourth straight year of 100% 
growth, surpassing the most optimis- 


Shrinking die. Underlying Motorola’s round of price cuts 
for its TMOS power MOS FETs is better technology that 
makes for smaller dice—and lower production costs. 
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tic projections, which looked for less 
than $100 million in sales. Says Sili- 
conix’ Fury, “It is clear this market 
is accelerating faster than anybody 
thought.” 


—Larry Waller 


SIEMENS MOUNTS CAMPAIGN 
TO BOOST ITS IC RANKING 


Regensburg, West Germany—Sie- 
mens AG, for all its clout in the 
systems business, is an also-ran in 
integrated circuits, at least by USS. 
and Japanese standards. This 1s true 
despite its long tradition in semicon- 
ductors, its strength on the home 
market, and the technical excellence 
of many of its products. 

On the world’s chip market, the 
West German company ranked 21st 
in sales last year, and even in Europe 





it was only in sixth place among IC 
suppliers, according to Dataquest 
Inc., the San Jose, Calif., market re- 
search firm. 

For Siemens, West Germany’s No. 
1 electronics producer and industrial 
pride and joy, this state of affairs has 
become intolerable. “It cannot keep 
going on like this,” says Hermann R. 
Franz, a member of the Siemens 
board of management and, since Oct. 
1, president of the company’s $1 bil- 
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lion Components Group. ““We must 
catch up in the high-technology cir- 
cuits field.” 

Thus, concerned over the U.S. and 
Japanese lead and recognizing that a 
stronger in-house chip-making capa- 
bility is crucial to its systems busi- 
ness, Siemens has launched a devel- 
opment project that dwarfs most oth- 
ers the company has carried out in 
its 137-year history. From now 
through 1989, the firm will spend 
some $860 million to develop ICs in 
micrometer and submicrometer tech- 
nology. Its lead products will be 1- 
and 4-Mb memory chips. 

Megabucks. Of the total amount 
dished out for what Siemens appro- 
priately calls its Mega project, rough- 
ly $130 million is slated for a pro- 
duction plant here, for which compa- 
ny Officials laid the cornerstone on 
Oct. 12. In this medieval Bavarian 
town, about 65 miles north of Mu- 
nich, volume production of 1-Mb dy- 
namic random-access memory chips 
will get under way by 1987. 

In addition, the firm will set aside 
an as yet undetermined sum for a 4- 
Mb DRAM factory, also to be locat- 
ed in Regensburg. It has earmarked 
another $176 million for a facility for 
the development of 1-Mb RAMs at 
the Siemens research center in Per- 
lach, a Munich suburb. 

What’s more, in a rare display of 
European togetherness, Siemens and 
Philips, the Netherlands, will cooper- 
ate on the development of 1-Mb stat- 
ic RAMs, which the Dutch firm will 
produce, and on 4-Mb DRAMs, 
which the German firm will make at 
its Regensburg plant starting in 
1989. The work will also include the 
development of a common CMOS 
technology and related computer-aid- 
ed design techniques. 

For this German-Dutch develop- 
ment effort, which will be carried 
out at the Philips facilities in Eind- 
hoven, the two firms will invest 
around $530 million during the next 
five years. Both the German and the 
Dutch governments say they will 
contribute to this effort—Bonn’s 
Ministry for Research and Technol- 
ogy with roughly $120 million and 
Holland’s Economic Affairs Ministry 
with $68 million. 

In advanced IC development, the 
pooling of resources by powerful Eu- 
ropean contenders seems crucial to 
success. ““West Germany alone can- 
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News briefs 


Ex-Mostek leaders back new Austin chip house 
With many electronics firms locating new operations in central Texas, it was 
just a matter of time before Austin got a new start-up in MOS integrated-circuit 
markets. It’s happened in the form of Crystal Semiconductor Corp., a new 
CMOS integrator of digital and linear circuits that is partly backed by former 
executives of Mostek Corp., Carrollton, Texas. 

Investors include Mostek founder and former chairman L.J. Sevin, who left in 


- 1981; Charles (Vin) Prothro, who succeeded Sevin before departing in early 


1982; and Harvey (Berry) Cash, ex-vice president of marketing, who left in 
December 1981. Crystal’s technical leadership comes from founder Mike 
Callahan, a former Mostek engineer who led that firm’s thrust into telecom- 
munications chip markets during the 1970s. 

The nucleus of Crystal Semiconductor is Callahan’s five-year-old circuit- 
design-service house, Texas Micro Engineering in Austin. Callahan will be vice 
president of technology at the new firm. The president is James Clardy, 
recently departed vice president of manufacturing at Harris Corp., Melbourne, 
Fla. According to Crystal chairman Cash, a half dozen investors have pumped 
between $5 million and $10 million into the new firm, which plans to combine 
linear and digital circuits in high-performance monolithic components. Its 
market will include analog-to-digital interfaces, telecom circuits, and semicus- 
tom digital gate arrays with on-chip linear functions, such as operational 
amplifiers. : 


Kodak brings out new floppy-disk entrants 

Eastman Kodak Co. last week enlarged the scope of its magnetic-medium- 
products business with the introduction of a line of high-density floppy disks 
and the formation of a manufacturing division to produce them [E/ectronics- 
Week, Oct. 8, 1984, p. 52]. The Rochester, N.Y., firm, which recently entered 
the video-tape market, now addresses the nearly $2 billion-a-year worldwide 
floppy-disk market with 8-, 5%-, and 3%2-in. disk formats. In addition to a 300- 
Oe line, an array of high-density, 600-Oe, 5%-in. disks provides 3.3 megabytes 
of formatted storage capacity. Prices per disk range from $3.85 to $16.50 with 
immediate availability in the U.S. As talks continue with Mexican government 
Officials for the construction of a finishing plant in Guadalajara, Kodak officials 
say coated and die-cut disk “‘cookies”’ will be produced in Rochester. 


CAD/CAM/CAE market to boom this year 

The push by companies to automate more manufacturing operations in order 
to increase productivity, coupled with new product offerings from vendors, has 
given the computer-aided design, manufacturing, and engineering market an 
additional boost. As a result, the CAD/CAM/CAE market this year should 
reach $2.8 billion, up 52% from 1983’s market of about $1.8 billion, says a new 
study by Daratech Inc., Cambridge, Mass. The 1984 growth rate comes after a 
gain of 40% in 1983 and a 28% rise in 1982. “Aiding this growth are the CAE/ 
CAD specialty vendors, whose sales of electronic-circuit design systems are 
projected to grow 180% in 1984 and account for 8% of total industry 
revenues,” the report notes. Two of the largest vendors in this market— 
Computervision Corp. and IBM Corp.—are set to offer systems based on 
personal computers, it says. The research firm sees revenues for this segment 
of the market, which includes systems for mechanical and architectural 
drafting, solids modeling, and electronic-circuit analysis and layout, hitting $40 
million this year. 


Engineering work station firm’s business triples 

As proof of the strength of the market for engineering work station equipment, 
Mentor Graphics Corp., Beaverton, Ore., reported that its sales and earnings 
for the third quarter of 1984 more than tripled from last year. In the third quarter, 
Mentor Graphics earned $2.4 million on sales of $24.2 million versus a profit in 
last year’s third quarter of $419,000 on sales of $7.9 million. 
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eed 


not stand up to the rest of 
the world. We must go to- 
gether with a company like 
Philips in high-density 
chip development,” says 
Franz. ““We are sure we 
will succeed.” 

Independent market 
watchers think so, too. “If 
any two European compa- 
nies can make it, it is Phil- 
ips and Siemens together,” 
is the comment from a 
German electronics ana- 
lyst. The two cash-heavy 
firms are Europe’s No. 1 
and No. 2 electronics pro- 
ducers, respectively. 

“The two companies 
have a very good chance of 
succeeding,” says Adrian 
Tarr, associate director of 
the European Semiconduc- 
tor Industry Service of Da- 
taquest, in London. Sie- 
mens has demonstrated its 
capability in 256-K memo- 
ry-chip development and 
Philips its strength in high- 
density logic circuits, he 
adds. ‘“‘So it seems sensible 
for the two firms to pool 
their resources and share 
the development costs.” 

The Mega  project’s 
heavy emphasis on memo- 
ries 1s based on Siemens’ belief that 
such chips are technology drivers. 
“Components like 1-Mb RAMs are 
lead products,” Franz says. “They 
will open the door to follow-up prod- 





ucts, particularly application-specific 
ICs, microcomputer parts, and logic 
circuits of all kinds. Furthermore, 
memories will continue to be one of 
the hottest-selling items for some 


Positioned. Hermann R. Franz, 
Components Group president, 
says a strong position in micro- 
electronics is crucial if Siemens 
is to become a world player. 


time to come,” he states. 

The heavy infusion of 
money into memory re- 
search and development, as 
well as the cooperation 
with Philips, is expected to 
propel Siemens to the fore- 
front in semiconductor 
technology. “By the end of 
this decade we hope to be 
a major force on the 
world’s market and rank 
among the top 10 chip sup- 
pliers,” says Jurgen Knorr, 
vice president in charge of 
semiconductor manufactur- 
ing and product develop- 
ment in Siemens’s Compo- 
nents Group, Munich. 

“Our efforts in micro- 
electronics, however, 
amount to more than just 
a race to catch up,” he 
comments. “Our commit- 
ment is a down payment 
on the challenges ahead— 
on the office of the future, 
the factory of the future, 
and the networks of the 
future.” 

In all these areas, Siemens is deter- 
mined to become a significant player 
on the world scene. “‘For that, a 
strong position in microelectronics 1s 
crucial,” Knorr says. -John Gosch 


TELEVISION 


THOMSON EYES FRENCH DIGITAL TV MARKET 


Saint-Egreve, France—A_ flurry of 
publicity has surrounded the launch 
of Intermetall GmbH’s Digit 2000 
chip set for digital TV. In fact, some 
people are convinced that the ITT 
Semiconductors Group lead house 
has already won the battle to supply 
integrated circuits for the next gener- 
ation of sets. 

“Not quite,’ say executives at 
Thomson-CSF’s Bipolar Integrated 
Circuit Division. Indeed, a largely 
digital multistandard chip set is be- 
ing touted by Thomson as the design 
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of choice for achieving low fabrica- 
tion costs as well as performance su- 
perior to analog [ElectronicsWeek, 
Aug. 13, 1984, p. 49]. What’s more, 
they expect manufacturers of TVs 
for the French Secam standard to 
underpin Thomson’s share of the 
market. 

Competitive. The French compa- 
ny’s optimism rests on several fac- 
tors. First, TV sets based on the Dig- 
it 2000 are still unavailable outside 
West Germany—even though ITT’s 
Consumer Products Division has 


been marketing sets for more than a 
year. Second, manufacturers that 
plan to use the ITT chip set have it 
tagged for very high-end receivers, 
where its market penetration will be 
minimal. Third, there is still no sign 
of Secam capability in the Digit 2000 
[Electronics, Feb. 23, 1984, p. 63], 
even though Intermetall claims to 
have had such a circuit in full pro- 
duction since this past summer. 
“T’ve had a private presentation on 
digital TV by ITT because I had 
heard of the set from a German col- 
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league and asked for more informa- 
tion,” points out the purchasing 
manager of one of France’s largest 
retail appliance chains. “But for the 
moment, there is absolutely no mar- 
keting effort to promote it in the 
trade. Given the usual delays be- 
tween wholesale launch and retail 
availability, the most optimistic sce- 
nario would have it in the shops no 
earlier than the end of next year.” 

Filling the niche. Thomson plans 
to exploit that market opening with a 
set that revolves around two bipolar 
chips: one is a deflection processor 
for scanning control, and the other is 
a chroma controller that can decode 
all three world TV standards. Both 
are based on integrated-injection log- 
ic technology and are essentially digi- 
tal—though they do contain some 
analog circuitry, particularly for 
phase control. 

Thomson’s chroma processor, 
which carries the development num- 
ber ESM 7033, uses a proprietary 
system to automate the filter adjust- 
ments—particularly critical in Secam 
decoding—and phase and amplitude 
delay-line compensation. In addition, 
the chip uses a single external fre- 
quency reference from its related mi- 
croprocessor, eliminating the need 
for a quartz oscillator. 

The ESM 7033 has an on-board 
programmable logic array that gener- 
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Digitally diminished. Conventional chroma function for a Secam color TV set populates a 


ates precise reference frequencies for 
the three broadcast standards. This 
takes up a lot of real estate—about 
22 mm’, admits Bernard Potier, 
Thomson’s marketing manager for 
consumer bipolar ICs. By 1986, how- 
ever, the company expects to be pro- 
ducing the chip in a high-density 
process that will shrink it to no more 
than 15 mm’ and trigger a corre- 
sponding decrease in price. 

Thomson’s TEA 2026 deflection 
processor uses a ceramic 500-kHz 
voltage-controlled oscillator and a 
chain of dividers and logic circuitry 
to accurately produce sampling 
pulses and timing signals—a_tech- 
nique that avoids the frequency ad- 
justment usually required in standard 
systems using line and frame oscilla- 
tors. The circuit is Thomson’s contri- 
bution to its pact on second-source 
TV circuits with Telefunken Elec- 
tronic GmbH [ElectronicsWeek, Oct. 
8, 1984, p. 40]. 

Thomson will try to get a running 
start in marketing the deflection pro- 
cessor by offering it to two selected 
European customers, as well as to its 
own Consumer Products Division, so 
that they can begin designing the 
part into their TV sets. Already in 
volume production, the processor 
now comes in a set of four chips; a 
monolithic version should follow ear- 
ly next year. —Robert T. Gallagher 





printed-circuit board measuring 110 by 110 mm. The same function based on a digital chip 
eliminates enough discrete components that it requires a board only 110 by 35 mm. 
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SOFTWARE 


UNIX MAKERS 


HUNT MARKET 





New York—tThere is very little 
doubt among industry watchers that 
the market for software products 
based on AT&T Co.’s Unix operat- 
ing system is large and getting larger. 
At least 188 products based on the 
Bell Laboratories-developed Unix are 
being offered by 128 program-devel- 
opment firms. Nearly 60,000 units 
were shipped in 1983, according to 
Gnostic Concepts Inc., a San Mateo, 
Calif., market research firm. That to- 
tal should double this year and ex- 
ceed 200,000 units next year. 

Nevertheless, there is some differ- 
ence of opinion concerning the mar- 
keting roads that the Unix vendors 
are traveling. That difference was 
highlighted at a Unix conference and 
exposition held here in mid-October. 

The market’s top 12 companies, 
which accounted for 85% of all Unix 
units shipped last year, “look like 
lemmings heading for the cliff,” as- 
serts Ray A. Jones, president of Ona- 
ger Publishing, in San Jose, Calif., 
which compiled the statistics for 
Gnostic. “The vast majority [of 
Unix-based software manufacturers] 
are going for the OEM market” rath- 
er than for sales to end users. “I 
don’t think it’s going to work.” 

Jones bases his conclusions on in- 
terviews with 85 of the 128 manufac- 
turers that were asked to answer the 
question, “What market are you try- 
ing to penetrate?” Among all the 
companies interviewed, 73.6% said 
original-equipment manufacturers, as 
did 25% of the top 12 firms. In addi- 
tion, 58% of the top 12 firms said 
their markets were business systems 
(see figure). 

Small firms. Despite these results, 
Jones predicts that the emerging 
Unix market will be made up of 
smaller customer firms in the $5 mil- 
lion to $50 million sales range. But 
this market won’t materialize until 
software vendors make improve- 
ments in their product lines, such as 
offering more products beyond readi- 
ly available business applications 
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packages, better distribution chan- 
nels, and, most important, extended 
customer support. He estimates that 
business end users in the emerging 
market will require three times the 
support needed by OEM customers. 

Visualizing the Unix marketplace 
as a pyramid with Fortune 500 com- 
panies at the peak and small compa- 
nies with annual revenues up to $5 
million as a base, Jones characterizes 
the market between $5 million and 
$50 million as ideally suited for 
smaller machines such as multiuser 
microcomputers. 

No alternative. For this market, 
“There really is no viable alternative 
to Unix,” notes Paul Miller, execu- 
tive vice president of sales and mar- 
keting for Horizon Software Systems 
Inc., San Francisco, and a follower 
of the Unix market. 

To get a clear picture of Unix 
market directions, “I think you have 
to look at what IBM, DEC, and 
AT&T are doing. There is definitely 
market share at any of these levels,” 
he says, referring to Jones’s market 
pyramid. 

Jones predicts the Unix market 
will level off in the next three years 
as AT&T and IBM Corp. together 
grab 50% of the market. Mike De- 
Fazio, manager of software market- 
ing and development at AT&T's 
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Software Systems Division, in 
Greensboro, N.C., says his firm will 
aim for all segments of the Unix 
marketplace from work stations to 
high-end systems. Predictably, DeFa- 
Zio says, ‘““We see the market oppor- 
tunity being very large.” 

Industry standard. Another issue 
influencing the Unix marketplace is 
whether a version of Unix will be- 
come the industry’s standard operat- 
ing system. Jones says Bell Labs’ 
current version, Unix System V, 
along with enhancements from the 
Berkeley Software Distribution devel- 
oped by the University of California 
at Berkeley, may provide the most 


Attractive. The majority of vendors who offer 
Unix-based software products are targeting 
Original-equipment manufacturers as their 
major market, a strategy that could backfire. 


user-friendly standard. Says DeFa- 
zio: “System V is an evolutionary 
standard. We do see it evolving with 
the technology.” 

According to Jones, the number of 
hardware manufacturers using Unix- 
based operating systems has re- 
mained relatively stable for the last 
nine months, but he predicts 10% of 
them will be out of the Unix business 
next year. “Most of them are now 
surviving on venture capital.” 

And despite the fact that AT&T 
developed what may become the in- 
dustry’s standard operating system, 
Jones regards the telecommunica- 
tions giant as only “a $40 billion 
Start-up company in the computer 
marketplace.” AT&T’s DeFazio ac- 
knowledges his company may be 
considered relatively new in the com- 
puter market. Still, he points out, 
““We’re not a start-up in terms of the 
technology.” —George Leopold 


DISK DRIVES 


ZENITH BUYS 


WINCHESTERS 





Goleta, Calif—People who keep 
track of the industry agreed that it 
would probably take a heavyweight 
contract to establish the credibility of 
removable-cartridge Winchester disk 


Spotlight shines on removable Winchesters 


Award of the Zenith drive contract “should help spotlight the benefits of 
removable Winchesters,” notes consultant James Porter, whose “Disk/Trend 
Report,”’ published in Mountain View, Calif., closely follows this business. 
“Government customers are the surest bets, since they like to lock up their 


data at night.” 


According to Porter, DMA Systems has handled its resources well in 
balancing development of the product. It recently completed a fourth round of 
financing, for $7.1 million, making a total investment of more than $29 million. 

Syquest Technology, too, has exploited another, less visible, market for 
removables in add-on subsystems for IBM PC owners who want a backup for 
their data bases. But because the IBM PC add-ons are sold through the retail 
outlets, says Porter, they pass unnoticed by the industrial equipment business. 


Syquest has installed more than 30,000 of them. 


—L.W. 
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Ins and outs. Security-conscious organizations can take the cartridge out of the DMA 360 


half-height Winchester drive and lock it up for the night. A pull-out top drawer and a spring- 
loaded sleeve facilitate cartridge loading and positioning. Capacity of the disk is 10 megabytes 
and access time averages 97 ms, considerably slower than that of conventional drives. 


drives. Such a contract emerged late 
last month, when DMA Systems 
Corp. here announced that it will sell 
a minimum of 6,300 10-megabyte 
half-height drives to Zenith Data 
Systems. 

The removable-cartridge products 
have many things going for them— 
not the least of which is the advan- 
tage of protecting sensitive data. 
Still, the drives have been slow to 
take off since first making the scene 
in 1982. The biggest roadblock: 
building them in quantities large 
enough to snag volume customers. 

But no one should look for the 
drives in the personal computers that 
the Glenview, Ill., consumer elec- 
tronics firm sells to the public at 
large. Zenith has won a contract 
from the U.S. military to supply 
about 10,500 desktop Z150 comput- 
ers for high-security work. That a 
user with classified material can take 
a disk out of the computer and lock 
it up clinched the deal for DMA, 
according to Zenith officials. 

Landmark business. Proponents of 
removable drives are calling the con- 
tract a breakthrough. “It shows that 
a user has a choice about leaving 
data in his personal computer,” says 
Raymond Gould, vice president of 
marketing at DMA. Even head-to- 
head competitor Syquest Technol- 
ogy, in Fremont, Calif—which was 
frozen out of the Zenith award— 
finds a positive side. 

“A significant contract,” observes 
William Clanagan, regional sales ex- 
ecutive for Syquest, “that should 
help with a lot of people who have 
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never accepted the technology.” 
Although the award should help 
trigger more sales, manufacturers of 
the removable Winchesters must 
prove they have mastered certain 
technological hurdles. For one, keep- 
ing dust out of the enclosure is im- 
perative. For another, space is so 
tight with the DMA 360 that the 
printed-circuit board must fold 
around the head-disk assembly—a 
tough task to accomplish in volume. 
Finally, since the head never rests on 


the recording surface, and loading 
takes place while the disk is spin- 
ning, a complex series of optical tests 
are necessary to ensure accuracy, po- 
sitioning, and attitude. 

Ramping up the line. DMA is not 
yet up to full production of the 
drive, which first began in August at 
a new facility in Santa Barbara, 
Calif., and can turn out only 75 per 
shift. The Zenith contract, however, 
could involve up to three times its 
stated minimum of 6,300 drives over 
a 5-year period. Depending on how 
Zenith’s needs develop, some drives 
will be built-in; others will be exter- 
nal in either dual or single versions. 

Syquest gives its own production 
figures at the 5,000-per-month level, 
with customers including original- 
equipment manufacturers, such as 
Convergent Technologies Inc., Santa 
Clara, Calif., whose Megaframe com- 
puter uses Syquest drives. 

Dear and slow. Pricing is still 
steep. DMA will not give details of 
the Zenith contract, but the per-unit 
tab on 2,500 quantities is in the low 
$700 range. Evaluation units cost 
$1,295. Access times, too, are more 
than three times slower than conven- 
tional 5144-in. Winchester drives; the 
Model 360 has an average speed of 
97 ms. —Larry Waller 


Al SOFTWARE 


NEW DEVELOPMENT TOOLS 


BOOST PROLOG’S SPEED 


Palo Alto—On the eve of Japan’s 
November conference on fifth-gener- 
ation-computer technology, a USS. 
company has brought out the first 
development tools for Prolog, the 
principal language for the Japanese 
program. Quintus Computer Systems 
Inc., a start-up here, has implement- 
ed a fast and compact incremental 
compiler that will pave the way for 
new types of artificial intelligence 
applications. 

Quintus was formed by some of 
the original developers of Prolog, 1n- 
cluding David H.D. Warren, who 
was instrumental in making Prolog 
available to Japan’s Institute for New 
Generation Computing (ICOT). 





Warren is the principal author of the 
most widely used Prolog compiler, 
which was written for the 10/20 
computer made by Digital Equip- 
ment Corp., Maynard, Mass. It was 
he who supplied ICOT with the tape 
containing code for this system. 
Quintus has been marketing DEC 
10/20 Prolog since last August. Its 
new software has been adapted to 
DEC’s VAX and to the Sun 2 work 
station, made by Sun Microsystems 
Inc., Mountain View, Calif., both of 
which run the 4.2 BSD version of 
AT&T Bell Laboratories’ Unix oper- 
ating system. These machines are 
considerably less expensive than the 
DEC 10/20 but are in the same per- 
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Portable. The universality of the 
Quintus compiler and user envi- 
ronment interface means little 
change for the emulator and primi- 
tives for use On various machines. 


formance ballpark. The 
company rates its VAX 
compiler at 23 klips—Prolo- 
gese for 23,000 logical infer- 
ences per second, a measure 
of performance tied to the 
number of Prolog procedure 
calls. Each procedure ac- 
counts for one inference. 

Cost-effective. The Sun software is 
rated at 20 klips, which Quintus says 
makes it the most cost-effective Pro- 
log available; a Sun machine costs 
about $30,000, versus $250,000 for 
the VAX and up to $1 million for 
the older 10/20. Matsushita Electric 
Industrial Co., Kadoma City, Japan, 
is expected to unveil a developmental 
Prolog machine at the ICOT meeting 
next month, reportedly with perfor- 
mance equivalent to a DEC 10/20, 
or about 43 klips. 

The Quintus software consists of 
the compiler, an editorial interface, a 
debugger, a style checker, and a 
compatibility checker for interfacing 
with other languages. Up to now, the 
lack of such tools has kept the num- 
ber of Prolog applications low, ac- 
cording to Quintus marketing vice- 
president Carolyn J. Marshall. | 

Code for the Quintus software, 
plus a user work space, fits into a 
megabyte of main memory. In order 
to achieve high performance, the 
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compiler was optimized to the Pro- 
log instruction set, search algorithms 
were revised, and part of the code 
was written in machine language (the 
rest was written in Prolog and in C). 

Although similar systems may be 
“in the closet somewhere,”’ Marshall 
says, the Quintus tools are the first 
to hit the market. They are being 
beta-tested at four sites: a computer 
maker developing a “configurator” 
for its equipment; a military project 
to optimize plane loadings; a re- 
search lab developing natural-lan- 
guage software; and a semiconductor 
company developing a Prolog com- 
puter-aided design/computer-aided 
manufacturing system. 

The UK, France, and Japan are 
still considered the largest markets 
for Prolog, Marshall notes, adding 
that the main U.S. thrusts in AI fa- 
vor the Lisp language and Lisp ma- 
chines. But she expects to see Prolog 
applications in natural language and 
data-base development once tools be- 
come available. —Clifford Barney 


VMEBUS HARD-DISK UNIT 


TAKES DATA OUT OF ORDER 





Dallas—A new 32-bit VMEbus hard- 
disk controller jointly developed by 
Interphase Corp. and Mostek Corp. 
takes a rather unusual approach to 
quickening the access speed of high- 
performance storage module drives. 
Once the SMD heads are in the 
track that the host central processor 
is requesting, the intelligent control- 
ler immediately starts grabbing bits 
off the whirling disk without regard 
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to the order of sectors in a track. 
The out-of-order data from the 
disk is sorted, identified, and then 
directed to the proper location in 
main system memory by the control- 
ler’s 16-bit 68000 microprocessor and 
multitasking firmware. The new 
SMD-compatible disk controller 1s 
believed to be the first peripheral 
board taking full advantage of the 
32-bit data and addressing capabili- 


ties of the three-year-old VMEbus 
standard. 

Initially targeted at emerging 32- 
bit engineering work stations and 
high-end industrial-automation mar- 
kets, the V/SMD 3200 controller can 
also handle disk transfers of up to 24 
Mb/s. That’s nearly 10 Mb/s faster 
than most of the SMD disks now 
available. 

Actions speak louder. This “act 
first, think second” accessing scheme 
is transparent to the system’s host 
central processor and eliminates the 
rotational latency periods usually as- 
sociated with turning the disks to the 
start of tracks. The 68000 handles 
the entire process, taking sectors out 
of sequence and relocating them into 
host-designated memory addresses. 
The zero-latency technique is also 
used to speed write cycles by elimi- 
nating the need to position disks at 
the tracks’ starting sectors. 

On the average, that means a Sav- 
ing of a half turn of the disk, or 
about 8 milliseconds, says Tom 
Thawley, vice president of engineer- 
ing at Interphase, in Dallas. Under 
the joint development effort, Inter- 
phase worked on the new V/SMD 
3200 controller’s multitasking hard- 
ware and firmware. Mostek, in near- 
by Carrollton, is readying drivers for 
a variety of standard operating sys- 
tems based on AT&T Bell Laborato- 
ries’ Unix. 

Both firms will manufacture the 
new disk controller, which is slated 
to be unveiled by Interphase Oct. 30 
at Wescon/84 in Anaheim, Calif. Ini- 
tial shipments of the VMEbus con- 
troller will begin in December, with 
volume deliveries scheduled to start 
a month later. 

Besides the zero-rotational latency 
feature—first used on Interphase’s 
recently introduced Storager board 
for Multibus disk and tape drives— 
the new VMEbus controller contains 
a forward-looking cache-memory al- 
gorithm that is tightly tied to the 
disk-accessing habits of Unix and 
RMX/86. Using the algorithm, the 
V/SMD 3200 anticipates the next 
likely disk access and places the data 
into high-speed static random-access 
memory on the controller board. 

The caching scheme is an en- 
hanced version of a technique used 
on Interphase’s SMD 2190 Multibus 
controller [E/ectronics, Aug. 25, 
1983, p. 52]. “At the end of each 
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transfer cycle, the cache ends up 
holding data that has been moved 
but not yet asked for,” explains 
Thawley, adding that about 12-K 
bytes of the controller’ss SRAM is 
used to hold 24 sectors of data. 

“Those 24 sectors represent our 
best guess at what the operating sys- 
tem will ask for in the subsequent 
operations,” he continues. “In Unix, 
for example, there is a very high 
probability the next operation will in- 
volve one of the sectors already 
cached, and the system does not 
have to go to the disk again.” 

Compared with noncaching SMD 
controllers that interleave data 1:1 
on the disk, the forward-looking al- 
gorithm results in a 40% speed im- 
provement, says Ed Turner, market- 
ing vice president at Interphase. The 
forward-looking cache is intended to 
speed up short accesses, while the 
zero-latency feature is aimed at sav- 
ing time on long transfers. 

Near perfect. Together, the con- 
troller’s 68000-based multitasking ar- 
chitecture, 32-bit data and address- 
ing bandwidth, software-programma- 
ble interrupt levels, the caching algo- 
rithm, and the — zero-latency 
read-write features add up to what 
Interphase believes is a VMEbus con- 
troller that leaves almost no room 
for improvement in the future, ac- 
cording to Thawley. Under the con- 
trol of a 10-MHz 68000, the intelli- 
gent controller packs as much com- 
puting power as many VMEbus cen- 
tral processing boards, yet it will hit 
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the market with a price of $2,750 for 
a single unit. 

In addition to the 16-bit 68000 en- 
gine, the controller contains two 





In control. Interphase Corp. reports that this 
SMD disk controller is first VMEbus product 
that supports 32-bit versions of the Motorola 
68000 microprocessor. 


high-speed bipolar state machines 
based on 2,000-gate semicustom logic 
arrays. One state machine handles 
the front end of serializing and deser- 
lalizing data to and from the SMD 
disks. It also performs bit transfers 
and error-correction functions. The 
second doubles as direct-access mem- 
ory and multiport RAM controllers. 
Thawley says the trick was packing 
all the circuits for the multitasking 
controller architecture onto a stan- 
dard 233-by-160-mm double-height 
VMEbus Eurocard. 

The 68000 in the V/SMD 3200 is 
housed in a space-saving square pin- 
grid-array package. Much of the glue 
logic was placed in programmable- 
array-logic components. “We did 
nearly everything except for the use 
of surface-mounting technology,” 
adds Thawley. —J. Robert Lineback 





ALL ROADS AT WESCON 


LEAD TO NETWORK TALKS 


Anaheim, Calif.—As 85,000 or more 
engineers descend on the Anaheim 
Convention Center this week for 
Wescon/84, it will be difficult to 
plow a path through the crowds to 
the most interesting of the nearly 
2,000 exhibits and the 40-plus profes- 
sional sessions and panel discussions 
during the four-day event. 

But among the roads well traveled 
will be those to the local-networking 
and data-communications panels, ex- 
pected to be the big attention-grab- 
bers of the show. For example, a dis- 
cussion of networking solutions on 
silicon and two panels on a new pro- 
posal for a 100-Mb/s fiber-optic ring 
network will likely play to packed 
houses. 

One reason is that ever since the 
successful demonstration of open sys- 
tems standards at July’s National 
Computer Conference in Las Vegas, 
manufacturers have eagerly sought a 
forum to convince their users they 





stand foursquare for the emerging 
networking standards. At Wescon, 
they expect to find a large and recep- 
tive audience. 

In the spotlight. Integrated-circuit 
houses are center stage at one panel, 
“Local Area Network Solutions on 
Silicon,” describing the challenges 
faced by design teams working to 
convert standards into economically 
viable products. The manufacturers 
are promising less expensive imple- 
mentations and improvements in net- 
work efficiency. The reason is that 
once networking protocols are etched 
in silicon, it becomes easy and cost- 
effective to build both standard and 
nonstandard networks, says Vernon 
Coleman, department manager for 
local nets at Advanced Micro De- 
vices, Sunnyvale, Calif. 

Coleman maintains that AMD?’s 
three-chip set—transceiver, serial in- 
terface adapter, and Lance, or local- 
area controller for Ethernet—is a 
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How to build the most 
advanced in-circuit 
tester in the world... 











And still leave room 
for progress. 


Introducing the high performance, 
modular Zehntel 850; 





Automatic in-circuit test systems are famous for 
becoming obsolete. Yesterday's state-of-the-art tester is 
frequently today’s white elephant. 

Why? 

Changes in technology come fast. Boards become 
more dense. Components and packages more complex. 
And your test requirements, in-circuit and functional, 
change. Not just over the long haul, but often from one 
production run to another. 

Wouldn't it be nice if somebody designed a_ 
production test system to solve those problems? 

Somebody did. 

The Zchntel 850. It’s the most advanced analog/ 
digital tester on the market today. Offering an unbeatable 
combination of price/performance, technical prowess 
and adaptability to the automated factory. While its 
modular architecture leaves you plenty of room for 
tomorrow. 

By simply choosing from a number of board -level 
test modules, the 850 can be reconfigured to provide 
a wide range of analog and digital in-circuit and 
functional production test capabilities. 

Consequently, you don’t need multiple test systems 
to meet your specialized board testing needs. 

And down the road, you won’t need to change 
testers to meet changes in technology. 

Built around a 68000 CPU and the UNIX™ 
operating system, the 850 delivers up to twice the 
throughput of conventional testers. Program generation 
1S quicker. User programs run faster. Debug time 1s 
reduced. And multi-user response time is slashed. 


The modular architecture of our state-of-the-art 
Analog Test Module (ATM) allows you to add a 


variety of advanced special function sub-modules. It has 


the frequency range and resolution to test high impe- 
dance RLC components. Its high level programming 
language delivers simplified test transistor BETA checking, 

And the ATM’s unique Active Guard” circuitry 
significantly 1 improves analog component coverage and 
accuracy in tough circuit configurations. 

Its new external stimulus gate and external 
measurement sync features provide the best solution 
available for testing combination VLSI analog digital 
devices such as CODECs, A/D and D/A converters. 

And our DATA DIRECTOR ® digital test module 
has universal emulator capabilities that offer advanced 
in-circuit/functional testing of today’s LSI/VLSI devices 
and subsystems. 

On the outside, the 850 is designed with the user in 
mind. The programmer workstation is a comfortable 
desktop height. And all operator controls are located in 
an easy-access central control panel. The display monitor 


Is portable. The programmers keyboard is detachable. 


And the uncluttered tester surface casily accommodates 
board handling robotics. 

Of course, the 850 is compatible with our advanced 
automatic program generator, Producer2;" as well as 
all past and future Zehntel 800” Series test systems and 
our Factory Automation Products. Like our 700 Net 
Workstation,” Paperless Repair System™ and 600™ 
Robotic Board Handling System. 

The Zehntel 850. Advanced testing power with a 
built-in pathway for progress. For all the details, just call 
or write for our latest technical data sheet. 

Zehntel Automation Systems, 2625 Shadelands Drive, 
Walnut Creek, CA 94598, (800) HLP-TEAM, phone 
(415) 932-6900, TWX 910/385-6300. 


DATA DIRECTOR is a registered trademark, Zehntel 700 Net Workstation, Zehntel 800, Zehntel 
850, Producer2,,ATM, Active Guard, Paperless Repair System and Zehntel 600 are trademarks of 
Zehntel Automation Systems. 
Zehntel is a registered trademark of Zehntel, Inc. 
_ UNIX is a trademark of Bell Laboratories. LEGO and LEGO 
= = —~ logo are negueicree trademarks of INTERLEGO A.G. 
. © 1984 Zehntel Automation Systems. 
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cost-effective, very large-scale-inte- 
gration solution for building an Eth- 
ernet or 802.3 network. Yet he also 
concedes that when “‘interconnectabi- 
lity and performance are not issues,” 
a cost-effective nonstandard network 
can be built using other chips. If the 
cost per connection does not exceed 
10% to 15% of the total node cost, 
and if cabling costs are not prohibi- 
tive, building a nonstandard network 
using VLSI may be the most advan- 
tageous route, he thinks. 

Since the Ethernet chips have been 
around longer, the competition must 
be ready with a network architecture 
that can quickly gain user accep- 
tance. To transform the token ring 
LAN architecture into “an informa- 
tion common carrier,” hardware and 
software interfaces for attached prod- 
ucts must be easy to implement, says 
fellow panelist John M. Hughes, 
manager of LAN programs for Texas 
Instruments Inc., in Houston. 

TI, which is developing the five- 
chip .token-ring set for the long- 
awaited network from IBM Corp., 
Armonk, N.Y. _ [ElectronicsWeek, 
Sept. 17, 1984, p. 17], is running its 
network adapter as a link list proces- 
sor when devices are attached to the 
network. That means that just 10 
high-level instructions are required 
for a device to get the full comple- 
ment of network data and services. 

Are there standards? Another pan- 
alist questions whether any true stan- 
dards have been established. For 
Charles Yeager, an applications engi- 
neer in Santa Clara, Calif., for Intel 
Corp., a networking standard must 
have three components: an industry 
or standards-making group willing to 
write and back the proposal, accep- 
tance by the user community, and 
“VLSI to make the proposal eco- 
nomically practical.” | 

“The market just hasn’t settled 
down yet,” says Yeager. He notes 
that the Institute of Electrical and 
Electronics Engineers’ 802.3 commit- 
tee has before it two competing prop- 
sals for a version of a network using 
collision sense multiple access with 
collision detection that is less than 
10 Mb/s. One is the 1-Mb/s base- 
band StarLan, pushed by AT&T In- 
formation Systems, Morristown, 
N.J., and the other is a 2-Mb/s 
broadband version proposed by IBM. 

Another networking proposal al- 
ready in silicon while still under con- 
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The biggest show marks IEEE’s centennial 


When Wescon pulls up stakes in Anaheim, Calif., on Nov. 2, it will have added 
to its luster as the largest electronics convention in the U.S. as well as helped 
celebrate the 100th anniversary of its sponsor, the Institute of Electrical and 
Electronics Engineers. The big show, which started life as the Western 
Electronics Show and Convention, in its latest four-day stand will have played 
to upwards of 85,000 spectators. The draw was a program that included 40- 
plus professional sessions and panels as well as more than 2,000 exhibits. 
Last year in San Francisco, its alternate-year site, Wescon drew 70,900. 

A scheduled highlight was the commemoration of the IEEE’s centennial ata 
dinner that had Ray Bradbury, the author, as featured speaker. Also marking 
the birthday was an historical exhibit displaying artifacts from electrical, radio, 
and electronics technologies dating back to 1922. 


sideration by the IEEE 802.3 com- 
mittee, but one with plenty of back- 
ing, is the Cheapernet’ version of Eth- 
ernet. It is called Cheapernet because 
it runs at a full 10 Mb/s but uses 
less expensive RGS8AU cable and 
BNC connectors. National Semicon- 
ductor Corp. is already producing a 
chip set, says R.V. Balakrishnan, a 
manager at the firm’s Santa Clara, 
Calif., headquarters. National is bet- 
ting that the low-cost cable-and-con- 
nection system embodied in the 
Cheapernet proposal will be part of 
the 802.3 standard. 

Although complete agreement on 


_the scope of local-net standardization 


is still in the future, networks are 
seeding other endeavors. On the the- 
ory that small is beautiful, Signetics 
Corp., the Sunnyvale, Calif., subsid- 
lary of Philips, Eindhoven, the Neth- 
erlands, is taking the lessons learned 
from network designers and applying 
them to the problems of board-level 
communications. 

When peripheral components re- 
quiring a parallel interface are placed 
on a printed-circuit board, they in- 
crease pin count just as quickly as 
they exhaust every available trace. 
Multiplexing the input/output lines 
means adding components. That in- 
creases costs, as does adding layers 
to the board for new traces. So Sig- 
netics developed an inter-IC bus con- 
sisting of just two bidirectional clock 
and data lines, making it possible to 
attach peripherals “‘without a signifi- 
cant increase in board real estate,” 
says William Houghton, an applica- 
tions engineer there. 

Fiber in spotlight. But the talk at 
Wescon won’t be all of LANs in sili- 
con: fiber optics will share some of 
the spotlight. One topic of special 


interest is the fiber distributed-data 
interface, or FDDI, a proposal be- 
fore the American National Stan- 
dards Institute X3T9.5 committee 
for a 100-Mb/s fiber-optic token-ring 
LAN. Twelve speakers grouped into 
two panels—one focusing on systems 
issues, one on hardware-related top- 
ics—will discuss what observers say 
may become the standard for the 
backbone network of the future. 
Floyd E. Ross, a professional con- 
sultant scientist and engineer at Sper- 
ry, in Blue Bell, Pa., says the FDDI 
was pushed along by two forces: 
manufacturers looking for a new 
high-speed standard interface that 
could work over great distances, and 
technological advances made in fiber- 


optic transmission technology. 


An important goal of FDDI was 
to create interface symmetry—the 
alignment of interprocessor commu- 
nications with I/O connections, so 
makers could eliminate the clumsy 
channel adapters and develop a 
leaner, more efficient generation of 
communications software. 

Why choose a fiber-optic ring? 
High performance is only part of the 
reason, says Ross: efficiency is also 
important. The proposed standard 
stipulates that the ring, operating at 
100 Mb/s, should run at well over 
95% efficiency, even when it is load- 
ed with 1,000 physical connections— 
a performance measurement calculat- 
ed when the 500 nodes spread over 
100 km were connected to two paral- 
lel rings, building a highly robust to- 
ken ring. Another factor pushing the 
architecture was the recognition that 
bit-serial logic implemented in VLSI 
meant that good performance could 
be built into a relatively low-cost 
network. —Robert Rosenberg 
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Diplomat! Your logical choice 
for logic array design and 
semi-custom chips. 





[ ]Design Centers in strategic 
markets...nationwide service 
in 1984. 


_JOnly distributor with Daisy 
GATEMASTER™ CAE Design 
Systems...magnitudes faster. 


Design time...less than 8 hours 
Prototypes...less than 8 weeks 


| JOnly distributor with Califor- 
nia Devices Inc. High Density 
DLM series gate arrays. 


If you’re looking for conven- 
ience, fast turnaround, latest 
technology and lower costs, Dip- 
lomat is your only logical choice. 


SSS 


Diplomat Design Centers. 


A Closer Look. Diplomat helps you 
design your own semi-custom ICs. 
Typically, your logic board contain- 
ing 30 or more discrete SSI/MSI ICs, 
can easily be compressed into a single 
integrated circuit. Diplomat can cap- 
ture the design in 8 hours or less on 
Daisy GATEMASTER real time 
workstations, keeping costs to a mini- 
mum. Programs built into the Daisy 
workstation review the design, check- 
ing it for circuit errors and other 
faults. 

Daisy’s DLS® simulation program 
using manufacturer’s parametric data 
(i.e. Gate delay time, rise and fall time, 








etc.) projects your circuit’s output 
waveform and performance specifica- 
tions. Usually in as little as eight 
weeks or less, you will get your finish- 
ed chips in prototype quantities, or as 
many as you want. Benefits are real: 
lower total system costs, improved 
performance, savings in power and 
size, lower field service costs, higher 
reliability and the security of having 
a design that can’t be duplicated with 
off-the-shelf products. 


Daisy System workstations han- 
die even the most complex 
designs quickly and easily. 


Daisy Systems GATEMASTER is 
Diplomat’s complete single-system 
real time method for high-powered, 
front-to-back, semi-custom chip deve- 
lopment. A fully-integrated system, 
the state-of-the-art in semiconductor 
CAE workstations, it handles the 
largest designs with high speed. All 
design activities—schematic entry, 
verification, simulation, test and chip 
layout—are integrated. This provides 
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big cost savings over the typical 
design lab where several expensive 
systems are needed. It is magnitudes 
faster than using timeshare with a 
manufacturer’s remote mainframe. 
One engineer recently said: “I did 
circuit design work in a half hour 
on the Daisy; it use to take a week 
using timeshare.” 





sii Diplomat’s 
a Partner in 

mil Production— 
tt California 

il Devices 

mill Inc. 





The aim of semi-custom design is to 
provide a working device in the fast- 
est possible time. Diplomat will inte- 
grate your design into CDI’s automat- 
ed gate array program which provides 
training and technical service every 
step of the way, giving you prototype 
circuits in as little as 8 weeks. 

Whether you need a few hundred or 
10,000 gates, CDI’s family of CMOS 
Dual Layer Metal (DLM), channeless 
arrays, provide high density and high 
performance at a low cost. 

These are the reasons Diplomat is 
the leader in Logic Array Design 
service. Want to know more? Mail the 
coupon or call 800-645-9882 and ask 
for Mel Kutzin, V.P. Technical Support. 


Sess ss = Sac ===> = ELECTRONICS 
Wenn G08 Wee 8 & CORPORATION 
110 Marcus Drive, Melville, NY 11747 
516-454-6334 


Circle 41 on reader service card 


GATEMASTER is a Trademark of Daisy Systems Corporation 
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O Please call me, | have an immediate need. 4s 


| 
Please send me information on: q 
O Diplomat Design Centers E 
O1 Daisy CAE Systems 
O CDI Gate Arrays 
O) Gate Array Training programs 










Name ____——s—CsCSCS TY  TCCCéCSTT ttle’ 





Company 

Address 

I ia 
Phone 


Please cut out and mail to: 
ATTN: Mel Kutzin, V.P. Technical Support. 


DSi 2 GSiVis | ConponaTION 
110 Marcus Drive, Melville, NY 11747 @ 516-454-6334 
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HIGHLIGHTS 


The World’s First 4th Generation Operating System. 


The S1™ Operating System is an OEM’s answer to product differentiation, aSystem House’s answer to 
continuity and a programmer’s dream come true. No other operating system in the world even comes 
close to the features and functionality of S1™. Some of the highlights are: 





PORTABLE: The S1™ Operating System, All Languages supported, and All Applications running on S1™ can be 
ported to anewly announced chip architecture (even 32 bit) and running at full compiled speed within five (5) 
months. This is possible since the system and language compilers are written in a single common language called 
SL™.S1™ and All Languages supported are machine independent. 


FILE SYSTEM COMPATIBILITY: S1™ can read and write files to and from: CP/M®, MP/M |II™ MS-DOS™ UNIX®, 
XENIX®, p-System®, FLEX™, IBM 3741, DEC™ Files 11 and others. 


MULTIUSER — MULTITASKING: Complete support: even multitasking per user. 

MULTIPROCESSING: Up to 256 processors simultaneously supported with any task running on any CPU. 
NETWORKING: Complete support: extensive networking with single or multiuser nodes usable from any program. 
EXTENSIVE GRAPHIC SUPPORT — FULL SCREEN MANAGEMENT —WINDOWING— BIT MAPPED DISPLAYS 
FULL BIT MAPPED PRINTER & PLOTTER & TERMINAL SUPPORT — FULL SCREEN EDITING 


EXTENSIVE UTILITIES: Assembler— relocating loader— linkage editor —high level assembly & language debuggers — 
sort— extensive O.S. managed error recovery —operating system debugging tools — desk calculator. 


SUPPORTS ALL FORMS OF MEMORY MANAGEMENT, INCLUDING VIRTUAL MEMORY — BUT NOT REQUIRED 


MODULAR: Unneeded system components can be omitted saving memory and load time such that the system can be 
configured for: REAL TIME — DATA ENTRY — PROFESSIONAL WORK STATION — PERSONAL — BUSINESS — 
MULTIUSER/MULTITASKING— DISTRIBUTED NETWORK— DEVELOPMENT. 


UNIX® USER PROGRAM SOURCE COMPATIBILITY —RECORD LOCKING—EVEN BYTE LEVEL LOCKING 


USER COMPATIBILITY: All configured versions of S1™ ‘‘Look” and “‘Respond” the same to all users, regardless of 
which chip or configuration is used. 


VERY USER FRIENDLY: Menu driven, command driven, or prompting command processors. 


PRESENTLY RUNNING ON: 68000, Z80°®, 8080 and 8085. By July 84: 8086/88— Aug. 84: 80186— 
Sept. 84: 80286— Oct. 84: 16032 


LANGUAGES AVAILABLE: Pascal (ISO compatible) + Extensions, FORTRAN 77 + Extensions, C (Kernighan + 
Ritchie) + Extensions, BASIC (ANSI) + Extensions; by Dec. 84: COBOL 74 + Extensions, Modula 2 + 
Extensions; by Feb. 85: PL/I + Extensions, Ada + Extensions, LISP + Extensions, SNOBOL + Extensions. All 
our languages are extended to provide many of the advantages of the S1™ Operating System (i.e.; 64 character 
file names) and are supersets of most popular language compilers, and can be made compatible with these 
languages using our available converters. 


HIERARCHICAL DIRECTORIES & KEYED FILES (ISAM & VSAM & B-Tree) 


ELECTRONIC MAIL & FILE TRANSFER 
SEMAPHORES AND LOCKS— REAL TIME SUPPORT 
SOFT FONTS & SOFT KEYS (up to 64,000) 

PLEASE SEND FOR ADDITIONAL INFORMATION 


COMDEX—FALL ’84 
BOOTH #0739 






MULTI 


“Registered trademarks: CP/M of Digital Research; UNIX of Bell Laboratories; 

UCSD p-System of-Regents of University of California; XENIX of Microsoft, SO LUTIONS 

Inc.: Z80 of Zilog, Inc. Ps INC 

Trademarks: MS-DOS of Microsoft, Inc.; FLEX of Technical System ' ° 

Consultants; Pick of Pick and Associates; MP/M Il and PASCALIMT + Suite 207, 123 Franklin Corner Rd. 
of Digital Research; S1 an of Multi Solutions, Inc. j 

HP of Hewlett Packard ; DEC™ of Digital Equipment Corporation: Lawrenceville, N.J. 08648 

BASIC PLUS of Digital Equipment Corporation 609-896-4100 Telex 821 073 


$1-The only operating system that does it all 
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EDUCATIONAL LEVELS 
Average education in 1940 was 3 years. Today, over 
half the labor force has completed 12 years of school, . 
and one out of three goes to college. 


FORTUNE 500 COMPANIES 
WITH SUBSIDIARIES HERE 


In 1940, there were no manufacturing facilities run by 


| |n 1940, manufacturing represented 12% of Puerto Rico's 
--} annual net income. Today, it represents the majority—54% 


sit TE 


of 


THE COMPETITIVE DIFFERENCE IT’S MAKING 
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TO HUNDREDS OF HIGH-TECHNOLOGY ENTERPRISES. 


Some 600 high-tech manu- 
facturing plants are established 
in Puerto Rico, and they’re 
thriving. Because Puerto Rico 
has the resources for produc- 
tivity, expansion and profit. 
And of all these resources, one 
is most impressive: the people. 
3% million U.S. citizens who, 
with sacrifice and commitment, 
have worked towards a com- 
mon goal: to make Puerto Rico 


“the ideal second home of 
American business.” 


HIGH-LEVEL 
TECHNOLOGICAL SKILLS 


The people of Puerto Rico 
get things done. Their technical 
training is extensive. Their 
managerial skills, impressive. 

And their ability to meet the 
production needs of high-tech 
industries is outstanding. Every 


working day, bilingual, skilled 
workers are operating ad- 
vanced precision testing equip- 
ment in Puerto Rico, meeting 
the highest standards of quality 
control. 

No wonder the Island has 
been called “the Silicon Valley 
of the Caribbean’ 68,000 
experienced workers are 
already employed in the fast- 
growing high-tech industries 









20g 2278” —computers, 
¢ dé” pharmaceu- 
#— ticals, scientific 
~ and aerospace 
equipment, electrical 
goods. 
Of the 2300 manutac- 
turing plants in Puerto Rico, 
1500 are Mainland subsid- 
iaries. 93% of their super- 
visors and managers are from 
Puerto Rico. 

As to productivity, the value 
added per dollar of production 
payroll averages $5.58. (Com- 
pared with the Mainland aver- 
age of $3.72.) Turnover rates 
and absenteeism are lower here 
than the U.S. Mainland 
average. 


INFRASTRUCTURE 


Back-up systems and ser- 
vices are in place and function- 








ing smoothly. Puerto Rico 
serves as the transport and 
communications center of the 
Caribbean. 

We're just 3/2 hours from 
New York by air, 60 hours by 
containership. 

3,000 flights a week go all 
over the world from San Juan 
Airport. 

Intra-island, no factory is 
more than 2 hours by truck 
over modern highways to a 
major port or international 
airport. 

Add in our modern tele- 
phone, Telex and satellite 
communications system, and 
one of America’s largest public 


utility companies, and you see. 


Puerto Rico is ready for 
business. 


UNBEATABLE 
INCENTIVES 


Puerto Rico offers a pack- 
age unmatched anywhere else 
under the U.S. flag. 





Your profits go back to the 
U.S. Mainland, whenever you 
want, without Federal taxes. 
Because there is no Federal 
corporate income tax; return 
on investment is greater. 

Reinvestments can reduce 
the 10% local withholding 
tax to 5%. In some cases, 
to O%. 

Partial exemptions begin at 
90% for all Puerto Rico taxes 
on corporate earnings, real 
estate and personal property. 
Total tax exemption from mu- 
nicipal licenses, excise and 
other municipal taxes is also 
offered to grantees established 
under the industrial program. 
Partial exemptions gradually 
decrease, but last for 10 to 25 
years, depending on location. 

There's more. Lots more. 
Additional tax incentives. Fi- 
nancial assistance for training 
workers. Help in building your 
plant. Even factory buildings 
ready to occupy. 





Industry has discovered 
Puerto Rico as a viable alterna- 
tive to the Orient. The produc- 
tion quality is comparable, and 
Puerto Rico is easier to get to. 
Also, in an industry such as 
semi-conductors, the need for 
low labor rates has been greatly 
diminished, now that manufac- 
turing methods have improved. 

As a result, high-tech opera- 
tions are coming back to the 
U.S.A.—specitically, 
to Puerto Rico, U.S.A. 

Why? Puerto Rico 
can provide a 
qualified, highly- 
skilled and bilingual 
workforce, able to 
meet the demands of 
the best Mainland 
firms, like PMI and 
Silicon General. Both 
recently expanded to 
Puerto Rico, repre- 
senting multi-million 
dollar investments. 

Q.T. Wiles, Chair- 
man of Silicon Gen- 
eral, has this to say 
about the recent 
expansion: 

“A few years ago, 
all you needed was 








THERE'S ONE VERY GOOD REASON 
NOT TO GO TO THE ORIENT. 


PUERTO RICO. 





inexpensive labor—and plenty 
of it. But times have changed— 
today, the need for highly- 
skilled, bilingual electrical 
engineers and technicians is 
imperative. You need more than 
quantity—you need quality. And 
Puerto Rico’s got it. Why go 
anywhere else?” 

There are reasons why peo- 
ple like Q.T. Wiles believe in 
Puerto Rico. Education, for in- 


AN INVITATION FROM THE GOVERNOR: 
FLY DOWN AND SEE FOR YOURSELF. 


“Puerto Rico is the best place for your business. 
Why? Because the people of Puerto Rico get 
things done. How? Our Economic Development 
Administration will show you, by consulting 
with you personally as to specific growth 
advantages which Puerto Rico can offer your 
business. Call Rail Escudero at ( ee 
223-0699, in New York State, 

(212) 245-1200. Or call any of 
our regional offices in Atlanta, 
Boston, Chicago, Dallas, 

Los Angeles or San Francisco.” 





Lun Coat 


Carlos Romero-Barcelo, 
Governor of Puerto Rico 








stance. 150,000 attend colleges 
and universities; 60,000 attend 
technical/vocational schools. 
That means a skilled and avail- 
able workforce. So far, over 
68,000 workers are employed 
in high-tech industries. 

And of course, when you're 
in Puerto Rico, you’re in the 
U.S.A., so there are no quotas, 
no duties, no customs problems. 
Your business isn’t half a world 
away. And Puerto 
Rico's easy to visit 
and supervise, with 
a corps of personnel 
trained to run things 
efficiently for you. 

A\l these reasons 
make Puerto Rico 
the ideal second 
home for American 
business. Why not 
make it home for 
yours? 

743 ONIN), Seton Bo comporis oe 
Selina ndeayi tong 
ee eee 
conditions under which funds are repatriated, 


will be levied. ©1984 Puerto Rico Economic 
Development Administration 
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PUERTO RICO 





THE INDUSTRIAL EVOLUTION OF PUERTO RICO. U.S.A. 
THE AMERICAN SUCCESS STORY IN THE CARIBBEAN. 


For more information: write us on your company letterhead. Puerto Rico Industrial Development, 
Dept. 4-PI, 1290 Avenue of the Americas, New York, N.Y. 10104. 
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FORCE COMPUTERS INC. FORCE COMPUTERS GmbH 
2041 Mission College Blvd. DaimlerstraBe 9 


Wi 


Santa Clara, CA 95054 D-8012 Ottobrunn/Munchen 
Phone (408) 988-8686 Tel. (089) 609 20 33 

TIx 172465 Tix 524 190 forc-d 

Telefax (408) 980-93-31 Telefax (089) 609 77 93 
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Telex Shamrock 92 50 
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and efficient. 


Down the road, the savings con- 
tinue to add up. Cost of ownership of 
the Telex Shamrock is truly attractive. 
There are no planned service calls because 
the 9250 requires no preventive mainte- 
nance. Self-calibrating capability eliminates 
the need for scheduled adjustments. When 
service is required, the resident diagnostics 
hold costs to a minimum. Lower power 
consumption (typically 100 milliwatt) of 
the 9250 gate arrays increases reliability 
and keeps energy costs in line. 


It’s the color of the money you stand to 
Save with the new Telex Shamrock 9250. 
The most affordable GCR subsystem in 
its class. 


Telex engineers have been making 
advancements in GCR technology for 
over a decade. The Shamrock 9250 is the 
biggest breakthrough yet. It gives you 
the faster access and throughput, greater 
storage efficiency and higher data 
reliability you look for in a full perfor- 
mance GCR subsystem. And it does so 
with the kind of cost efficiency other tape 


drives just cannot match. There are more reasons why the Shamrock 
The savings start right up front. The unit price 9250 is today’s best value in full GCR performance. 

of the Telex Shamrock 9250 is half that of previous For the rest of the story, call your nearest Telex OEM 
GCR subsystems. Its compact design frees up valuable Sales Office or our OEM Marketing Department at 
space. And with the assistance of Telex Engineering 918-627-1111. And let us show you how good you'll 
experts, your interface development will be fast look in Telex Shamrock green. 


TELEX’ SHAMROCK © The innovation continues . 


Telex Computer Products, Inc., Terminals/Peripherals/OEM Products 
6422 East 41st Street, Tulsa, OK 74135 (918) 627-1111 Regional Offices: Amherst, NH (603) 673-9272/Garden Grove, CA 
(714) 898-9833/Houston, TX (713) 497-6770 International: (214) 931-851 1/telex: 730612 TLXINTL ADDI 
Circle 46 on reader service card 


DUFAUX AIMS TO TRANSFORM 
FAIRCHILD INTO A PRIZEWINNER 

















Munich, West Germany 
T° make our European activities 
profitable and grow faster than 
the market.” That, in a nutshell, is 
the near-term task that Francois Du- 
faux, recently appointed general 
manager of Fairchild Semiconductor 
Inc.’s European operations, has set 
for himself. Such goals sound very 
much like those most semiconductor 
executives aim for—but for Dufaux, 
they pose a particular challenge. 

So far, Fairchild Semiconductor— 
since 1979 a subsidiary of the New 
York oilfield services firm Schlum- 
berger Ltd.—has not made much of 
a splash during its more than two 
decades in Europe. Preoccupied with 
activities and problems at home, 
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Go for it. Francois Dufaux, newly appointed general manager, 
will probably get free rein in an attempt to make Fairchild’s 
European operations into a company to be reckoned with. 


company managers in 
Mountain View, Calif., 
had let Fairchild in 
Europe slip to the role 
of a mere distributor. 
As such, it has rarely, 
if ever, made a profit; 
at present, it doesn’t 
even rank among the 
top 10 semiconductor 
suppliers this side of 
the Atlantic. 

Dufaux’s 20 years of 
experience in electron- 
ics, much of it in man- 
agement positions, 
made him a_= good 
choice to turn things 
around. A graduate of 
the Lausanne Poly- 
technicum in Switzer- 
land, with a master’s 
degree in electrical en- 
gineering, he spent 14 
years with Texas In- 
struments Inc.,  pri- 
marily in Europe. 

In 1979, Dufaux 
joined Thomson-CSF 
as executive vice presi- 
dent and the head of 
the French company’s 
Business Communica- 
tions Group. He took 
on his present position last February, 
operating out of Fairchild’s facility 
in Montrouge, a Paris suburb. 

Dufaux is sure he will get enough 
rein to make necessary changes un- 


der a new Fairchild policy that gives 
its various operations more autono- 
my. ‘““‘We want to play a major role,” 
says the 45-year-old French execu- 
tive. To be more precise, that means 
“turning a profit next year and being 
among the top six semiconductor 
houses in Europe by 1987.” The ve- 
hicle for reaching these goals is a 
three-year, $170 million investment 
program for the European Fairchild 
operations. 

Expanding facilities. The bulk of 
the investments—$140 miullion—has 
been earmarked for a new wafer-fab- 
rication plant at Fairchild’s facility 
in Wasserburg, West Germany, and 
for tripling the capacity of the test 
and assembly factory already there. 
The wafer-fab plant is slated to go 
on stream in 1986 for production of 
very large-scale FAST (Fairchild Ad- 
vanced Schottky Technology) and 
CMOS chips. 

Announcing the expansion pro- 
gram in Munich earlier this month, 
Dufaux pointed out that, beyond 
1986, another wafer plant may be 
built in Wasserburg. Elsewhere in 
Europe, the Montrouge wafer-fab fa- 
cility, for power devices, is currently 
being ramped up. As for linear inte- 
grated circuits, a new site in Europe 
will be picked next year. 

Fairchild chose West Germany be- 
cause of its stable society, concentra- 
tion of electronics firms nearby, and 
the support given by the Bavarian 
government. —John Gosch 


Bell tries a new tack in distribution 
to keep up with industry change 


Los Angeles 

hat major U.S. distributors—who 

are largely geared to selling elec- 
tronic components—have been hard 
put to shift smoothly into hawking 
computers and peripherals is an open 
secret in this highly ingrown busi- 
ness. At fast-growing Kierulff Elec- 


tronics Inc., for example, asking tra- 
ditional sales people to go after an 
entirely new type of computer-using 
customer “‘honestly was beginning to 
give us a focus problem,” even 
though they were successful, notes 
W. Donald Bell, president. 

Bell and his firm’s corporate par- 
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ent, Ducommun Inc., have come up 
with an answer to this dilemma, 
which they believe breaks some new 
ground on how to organize a distrib- 
utor to handle the mushrooming 
growth of systems equipment. 

Different demands. ‘““We recognize 
that different markets make different 
demands,” which means staffing visi- 
ble, separate organizations with spe- 
cialists, says Bell. So the 47-year-old 
executive established the Ducommun 
Electronics Group, of which he is 
president. The company consists of 
four distribution units, each targeting 
a different set of customers. 

Of the group, least changed 1s 
Kierulff, which can go after tradi- 
tional industrial customers for both 
computers and components “without 
distractions now that the diversions 
are removed,” Bell observes. 

That part of the new group that 1s 
attracting most attention is Ducom- 
mun Data Systems, newly formed to 
supply systems to value-added resell- 
ers. It already has made waves by 
sewing up initial rights to sell 
AT&T’s 3B Series of minicomputers. 

The remaining parts of the group 
are Metermaster, formerly a division 
and the second largest distributor of 
instrumentation and test equipment, 
and MTI Systems Corp., a recently 
acquired Port Washington, N.Y., 
firm that sells to commercial com- 
puter end-user customers. 

Besides the advantages of a well- 
defined organization based on solid 





Quad-sell. To focus market, Donald Bell es- 
tablished a four-unit distribution Company, 
each targeting a different set of customers. 
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market niches, the new group setup 
offers something else. “It’s a solid 
track for advancement for good peo- 
ple, and we have a lot of them,” says 
Bell. Historically, upwardly mobile 
distribution executives often had to 
jump to competitors to improve 
themselves. With four units, there 
are more top posts, he points out, 
and many promotions already have 
occurred. 

For Bell, who joined Kierulff in 
1980 after a stint as top marketer at 


American Microsystems Inc., Santa 
Clara, Calif., the change frees him 
from day-to-day detail and lets him 
“look at the strategic questions, 
which I didn’t have time for.” He 
will not miss such duties as “figuring 
out who gets which office in our new 
building,” a chore before the October 
move to new quarters in nearby Cy- 
press, Calif. As Kierulff nears $400 
million in sales, from $143 million in 
1980, Bell has a dozen executives re- 
porting to him. —Larry Waller 


Rezach’s new software marketing firm 
seeks to bring users, packages together 


Fairfield, N.J. 

rian D. Rezach says that during 

his two years with Sony Corp. 
of America, he heard a lot of griping 
from users unable to find the right 
software packages. Those complaints 
eventually became the seed of an 
idea that led him, at age 27, to form 
a software marketing firm earlier this 
year called Software Information 
Systems Inc. 

“It’s always been an ambition of 
mine,” he responds when asked why 
he formed a company and became its 
president so early in his career. 
“Two or three years ago, I would’ve 
said it would take longer.” 

Along with three recruits from 
Sony and the Sharp Electronics 
Corp.’s Audio Division in Paramus, 
N.J., Rezach is preparing a data base 
that would let software users know 
what’s available and how one pack- 
age compares with another. The sys- 
tem will use the microcomputer and 
modem hardware already installed in 
stores to access and try out the soft- 
ware products stored in the data 
base. It can also be used by outside 
salespeople with portable computers. 

150-package inventory. “By using 
computer technology to sell comput- 
er systems, we believe we can bring 
the customer the ability to compari- 
son shop,’”’ says Rezach. So far, the 
data base consists of 150 packages 
and carries with it a one-time $100 
installation fee. 

Rezach put in a two-year stint at 
Sony’s Information Products Divi- 
sion, Park Ridge, N.J.—where, as an 
assistant national marketing manag- 
er, he also worked with local net- 
works and communications software. 


Before that, he spent two years at 
Sharp as a national sales administra- 
tor. He has also worked for Control 
Data Corp.’s Service Bureau Co. in 
West Orange, N.J. A loyal New Jer- 
seyite, he earned his bachelor’s de- 
gree in marketing in 1979 from Seton 
Hall University, South Orange, and 
an MBA in 1983 from Fairleigh 
Dickenson University, Teaneck. 
With the company’s public rela- 
tions firms lined up and new offices 
installed here, Rezach says market 
tests of the data base will begin 
around the middle of next month. It 
will be on line nationally beginning 
Jan. 1. Thus far, the firm has verbal 
commitments from three nationwide 
chains and about 200 other retailers, 
Rezach says. —George Leopold 





Never too young. At age 27, Brian D. Re- 
zach started his own company to provide 
users with a software-availability data base. 
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THE TRAPIX 5500 


SOLVES ANOTHER TOUGH 
_IMAGE PROCESSING PROBLEM 


When a digital image doubles in resolution, the memory 
Capacity required to store it quadruples. In addition, image 
processing algorithms might expand 8 bit pixels to 16 
bits or even 32 bits. In an effort to control the cost of 
these expanding memory requirements, Recognition 
Concepts has implemented the new 256K Rams into its 
TRAPIX 5500 Series of Image Processors. 


In addition, an optional real-time 
disk is available for recording and 
playback of 512 x 512 x 8 bit images 
at 30 frames per second or 1024 x 
1024 x 8 bit images at 7.5 frames 
per second. 


The TRAPIX Real-Time Image Proc- 
essor has the storage capacity to 
grow with your imaging applications. 
But memory is just one reason you 
should consider the TRAPIX. We offer 
a host of features that the compe- 
tition may have forgotten. 

e Interface to area or line arrays 
up to 2048 at rates from DC to 

12.5 MHz. 


¢e 1024 x 1024 images acquired 
and processed at 7.5 frames per 
second. 





e Very low noise and stable 8, 10 or 12 bit video digitizers. 
e Time base correction providing direct VCR operation. 
e 32 bit Pixel Processor. 
e Hardware Histogram Calculator. 
e Up to 16MBytes of dual ported image memory. 
e Roam in 1K or 2K data base. 

e Communication connections to 


Ethernet, DECnet and Net 488 
(IEEE 488). 


e Real-Time Image Processing 
Software for VMS, RSX11M, 
TSX-PLUS and RT11. 


For information about today’s 
cost effective solution to your 
image processing needs, contact 
Recognition Concepts, Inc. Write 
to us on your company letterhead 
to receive a video taped demon- 
stration. 


VMS, RSX11 and RT11 are trademarks of Digital 
Equipment. Ethernet is a trademark of Xerox. TSX- 
PLUS is a trademark of S&H Computer Systems. 


RECOGNITION CONCEPTS, INC. 


924 Incline Way, P O. Box 8510, Incline Village, Nevada 89450 (702) 831-0473 Telex: 753168 
INNOVATORS IN IMAGE PROCESSING.» 
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STRAIGHT TALK. 


Here are some of the facts you should know about the 
NEW Precision Linear Guides from NSK: 


1 Accuracy to within microns © Gothic arch ball grooves for low 


0 Choice of LK and LY designs ea - 
-)Preloadaceisaibcies for saan 1 Carburized steel for added durability 


rigidity 1 Superior rail linearity 
1 Laser-based inspection 


Best of all, they’re made by NSK—the preferred source for high- 
precision linear motion products. 


For more information, call or write NSSIK Corporation 


NSK Corporation | 
420 W. Wrightwood Ave. 

Elmhurst, IL 60126 

312/530-5777 


West Coast Office CO R PO RATI O N 


1053 E. Bedmar St., Carson, CA 90746 
213/639-1400 


East Coast Office 
1064 Bay Rd., Hamilton, MA 01982 
617/468-7723 
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Electronic Circuits Circuits for Design Techniques for 
Notebook. Electronics Engineers. Electronics Engineers. 
344 pp., illus. 396 pp.., illus. 370 pp., illus. 

Some 268 proved-in-action circuits More than 340 circuits from all over The best of Electronics’ popular 

are gathered here for the first time in the world are arranged here by 51 “Engineer's Notebook,’ this is 

a single, easy-access resource that of the most important functions an indispensable storehouse of 

meets the highest standards of designers use to implement their solutions to numerous frequently 

performance, cost reduction, and systems, including amplifiers, encountered design problems. You'll 

reliability. From amplifiers to voltage detectors, memory circuits, inte- find a host of proven techniques to 
regulators ...from data conversion grators, and much more. Complete help you make measurements, 

to phase lock loops... you'll find the with component values, circuit interpret data, make calculations, 

most needed, most reliable solutions diagrams, waveshapes where choose materials, control en- 

to a vast range of circuitry applicable, and clear explanations of vironment, lay out and purchase 

challenges. operations and applications. components, and more! 

Don’t forget the other valuable ElectronicsWeek Magazine Books on the coupon below. 
| ElectronicsWeek Magazine Books (J Payment enclosed 2 Bill firm CZ Bill me | 
| P.O. Box 541 Charge to my credit card: _ . 

Hightstown, NJ 08520 609/426-5070 (1) American Express []DinersClub (J]Visa [() Master Card” | 
| No. of Copies Title Price Acct. No. Date Exp. | 
| R026 Electronic Circuits Notebook $17.95 . 

R711 Circuits for Electronics Engineers $17.95 On Master Card only, first numbers above name | 
| R726 Design Techniques for Electronics Engineers $17.95 Name Title | 
| RO11 Microprocessors and Microcomputers: ee eee 

One-chip Controllers to High-end Systems $18.95 Company | 
| R927 Microelectronics Interconnection and Packaging $15.95 | 
| wy," If after my 10-day free-trial examination | am not fully satisfied a | 

e i | understand that my payment will be refunded. Payment must City State Zip 
| “Hh | accompany orders under $25. | | 
| . Discounts of 10% on orders of more than 10 books. Signature ELH 7 
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ermany’s Electronics Industry 
Grows Stronger Day by Day 








According to the doomsayers— versus the dollar goes down, the shows that in 1981 German exports 
specifically the English-language monetary value of the German export nearly doubled imports, whereas the 
business newspapers and some native | goods drops precipitously. In volume, corresponding US export total was 
prophets—the German electronics however, the number of exports may hardly higher than its imports. There 
industry will confront hard times. The have increased. can not be much to the slur “Germany 
German eagle appears to fly with A study of the European was low on high tech.” 

drooping wings, these observers mock. | Communities commission in Brussels The chancellor of the Federal 


What’s more, a few years ago, the 
Federal Republic of Germany _ 
complained its economic system would . . 
face an abyss because the citizens of . ss. 
Germany worked less than the 
Japanese, yet the Germans received 
higher wages. The doomsayers deplore 
what they see as a technological gap 
between Germany and the US and 
Japan. 


A Bright Future 

Yet a closer look shows that 
Germany is absolutely prepared for the 
electronic future. For sure, the total 
economic development has not been 
Satisfactory in the past years: the gross 
national product has even been 
shrinking for some time. Imports have 
clearly outnumbered exports and the 
unemployment rate is at an 
unprecedented high. 

But it would be capricious to think 
that Germany is no longer competitive. 
A competent analysis demonstrates 
that the German electronics industry— 
now as before—takes a top position in 
the world. The decline of German 
exports can be attributed to the 
enormous increase in the cost of 
materials and energy. 

Also, currency fluctuations greatly 
influence the world market position of 
individual countries. If, for example, the 
exchange rate of the Deutsch Mark 





This crossed logarithmic periodic antenna 
from Rohde & Schwarz for 1-to-18 GHz is 
suitable for measurements and as an 
exciter for parabolic antennas. 
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R&S logic analysis 


Logic . Logic 
analyzer “6 generator 


BASIC 
processor 


Analog 
recorder 


@ Hard- and software analysis 
@ Performance analysis 
SS ge Y Mal elec: lati Atm (ellelit-lielarliese)) 
Probes for = - @ Function analysis 
all standard ,.Ps ™ @ Ethernet analysis 





Rohde & Schwarz GmbH & Co. KG Ask for detailed LAS Info 

Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. +(49 89) 41 29-1 


+ 

Ss 
There are R&S agencies in 80 countries. ROHDE & SCHWARZ S 
We plan and supply stationary and mobile uu 
systems, also on a turn-key basis. WY) 
R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting be 
Calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications = 
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Republic, Helmut Kohl, though fears to 
preside over a nation of slowpokes. 
‘We must get up earlier to be on top 
again,’ he implored the citizens of the 
second largest trading nation of the 
world. And a couple of his ministers too 
(See accompanying interview) leave no 
chance to view foreign activities as 
exemplary behavior for the people. 


Optimism Abounds 

Opinions may be divided, but the 
economic indicators signal optimism. 
For example, the central association of 
the German electrotechnical industry 
ZVEl) proudly announced that for the 
first time in 1983 microelectronics 
production surpassed the 5-billion DM 
level. Moreover, the ZVEI released 
specific market figures: following 
internal counts, the total German 
components market reached 5.53 
billion DM (+5% over the year before); 
for 1984, a 15% growth to above 9 


RIS 
: 


billion DM is expected, according to the 
president of the components section, 
Friedrich Ruf. The strike in early 
summer only temporarily threw cold 
water on the upward tendency. 

The recently appointed component 
president of Siemens, Dr. Herman R. 
Franz, points out that the development 
must be looked at differently, but 
optimistically: he sees the Germans as 
having strong positions in such 
electronic areas as telecommunications 
and in automotive and appliance 
applicaitons, whereas Japan excells in 
consumer goods like high-fidelity 
stereo equipment and video recorders. 


A Word from Industry 

Further, areas where Germany is 
weak include small computers and 
automation. And Fritz A. Lohmann, 
president of Valvo and board member 
of Philips as well as of the electronic 
components section of the ZVEI, calls 


SSS 
SSS 


microelectronics the driving motor of all 
development. Lohmann points at 
German microelectronic specialties in 
telecommunications, automotive, and 
entertainment. 


Through the 1990s 


Finally, Lohmann says, “‘If the 
German equipment industry continues 
to foster cooperation with 
semiconductor manufacturers, it will 
stay competitive on the world market.” 

Rolf Deubert, project manager at 
ITT/Intermetall in Freiburg, describes 
another example of successful home- 
grown development. “We at Intermetall 
have made real-time signal processing 
ready for application in consumer 
electronics.” 

A long-term prognosis—through 
1990—from the ZVEI confirms the 
budding optimism: the German 
electronic market will grow at a 4% 
annual clip until 1990; at that time the 
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All components for electronics. 





- ne, ok The important event for electronic fa ee 
specialists: »electronica ’84« in Munich 
from November 13th to 17th. 


. . Siemens, the largest German manu- 
| Se facturer of electronic components, _ 
eG ___~. will be demonstrating its know-how _. 





/  ... . and capabilities. Components for Baar | 
et guirface mounting, and the latest Sate he 
-o.. 3) * innovations in our extensive product . | 
eS en ge ae es - - range: 256 K RAM and blue LEDs, _.. ao ae 
42.5, telecom ICs and SIPMOS transistors es 
Soo with fast inverse diodes, argonlasers  .__ foe 


Barts | _ and surface-wave filters are just a few . yas . 














aia Ue a oe the items that will be on display. © eee med 
__- “All components for electronics. _ ie * i | 
7 5 ss) Misit the Siemens stand at the»electronica«. 
7... 4s. Take the south entrance to the fairgrounds . 
: “..2. and come to the new hall 23. 
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home market will have reached about 
116 million DM. The study, undertaken 
exclusively for the ZVEI members, 
predicts a growth above average in 
data processing (+9.5%), components 
(+ 7%), and telecommunications 
(+5%). But the caveat to such 
development is the commitment of 
from 10% to 12% of sales for 
reasearch and development. 
Nowadays, the president of the 
Munich-based Fraunhofer-Gesellschaft 
(FhG), Professor Dr., Max Syrbe, has 
uncovered a new technology spring. In 
his opinion, “the forces that have 
caused the technological gap have 
been significantly reduced.” He 
supports his statements with figures: 
the German economy has spent 26.3 
billion DM for research and 
development in 1983 alone, an 
increase of 6.2% over the year before. 
The government added 12.1 billion DM 


6E 
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(+2.6%) and the various federal states 
an additional 7.7 billion DM (+10%). 

The reason of the holtly discussed 
technology gap lies, according to 
Syrbe, in the combination of three 
factors: in the 1970s, application- 
oriented research was regarded as 
unrespectable; the industrialist avoided 
taking risks; and pretensiousness and 
grief comprised the entrepreneurial 
spirit. 


Closing the Gap 

The economic expansion that 
characterizes Germany today is having 
good results, exhibited by the fact that 
companies are participating in venture 
capital, in research support 
associations, and in research projects. 
“It is insufficient,” says Siemens’ 
research director Professor Dr. Karl 
Heinz Beckurts, ‘‘to buy state-of-the-art 
technologies. Key technologies must 
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be under total control. The prime 
condition required to produce 
innovative products is the access to 
new technologies at any time.” 

To support this, German government 
has inititated vast measures in 
microelectronics, communicaitons, data 
processing, and automation. Data 
technology centers are being installed 
in the larger cities; but the project that 
evokes the most interest takes place in 
Berlin: German engineers try to reach a 
pole position in X-ray lithograpy, to lead 
in the race for still finer semiconductor 
structures. 

They expect good chances in their 
submicron project because in this field, 
they think, all the world must start from 
scratch, giving them an equal 
opportunity when it comes to 
competition with the Americans and the 
Japanese. 

The X-ray technology has been 
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MITSUBISHI, an enterprise with a tradition that | 
is long even by European standards, was founded 
in 1884 as a wharf by the Samurai Iwaski Family. 
The corporate symbol which is so well recognized 
today was borrowed from the coat of arms of the 
family: three diamonds in stellar arrangement. The 
origin for the company’s name: “Mitsu” means 
three, “bishi” is the diamond. 


The Mitsubishi Electric was founded in 1921. Today 
it is an enterprise with 23 production plants and 6 
research laboratories, in which 50.000 employees 


achieve an annual turnover of more than 6 billion 
US-dollars. 


Concentration in research, development and 
production is found in five areas, whose common 
feature is their focus on technologies oriented 
toward the future: 





@ ELECTRONIC COMPONENTS 
@ DATA PROCESSING 

— COMMUNICATIONS SYSTEMS 
m@ AUDIO-VIDEO TECHNOLOGY 
m@ FACTORY AUTOMATION 


Mitsubishi Electric Europe GmbH with head- 
quarter in Ratingen supplies the European market 
with a broad assortment of top products of elec- 
tronic components for industry: 


HM MICROPROCESSORS and IC’s, e.g. DRAM 
265K xl and 64K x8 module. 


™@ COLOR MONITORS and PICTURE TUBES of 
various resolutions from 12” up to 26”, with and 
without cabinet, as well as monochromatic. 











Mitsubishi Electric introduces itself 
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Mi FLOPPY DISK DRIVES 3.5” 5.25” and 8”, half 
height with storage capacities of 0.5 MB up to 
2.0 MB. 


M@ POWER MODULES up to 300 amperes and up 
to 1000 volts. 


@ THERMAL PRINTERS und THERMAL 
PRINTER HEADS with high resolutio 
(for b/w and color). 


BM OPTOELECTRONIC COMPONENTS laser 
and infrared modules. 


Experience from tradition, combined with the 
claim of being the FIRST AMONG MANY is the 


supreme maxim of our corporate policy. E L ECT R IC 
If you want to know more about Mitsubishi, call 


us up or ask for detailed documentation on the MITSUBISHI ELECTRIC EUROPE GMBH - Branden- 
products which are of interest to you. burger StraBe 40 - D-4030 Ratingen - Telefon 02102/486-154 
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under examination in Germany since 
1977, with members of the research 
group coming from FhG, Siemens, 
AEG-Telefunken, Valvo, and Eurosil; 
They are financially supported by the 
minister of research. Today, this group 
represents the largest research group 
in this field outside of Japan. 


Action Proposals 
It can easily be seen that Germany 
has structural disadvantages. And due 

to significantly higher wages, 
production is costly. But still more 
severe is the occasional helpless 
behavior that paralyzes the electronics 
industry. For example, no German 
company ever made a serious attempt 
to fight the heavyweights— 
Commodore, Apple, and Tandy—in 
personal computers. And the 
multibillion DM business for office 
automation equipment (including 
software) has for the most part been 
captured by the IBM Corp., Digital 
Equipment Corp., Wang, Hewlett- 
Packard, and Data General, foreign 
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companies one and all. 

Yet as mentioned above, the 
German electronics industry is not 
dead but seems to be just awakening 
from a long sleep. Hardly a year ago, 
17 firms and associations of the 
information processing industry handed 
a memorandum to the Minister for 
Research and technology, Heinz 
Riesenhuber. Spokesman for the 
group, Klaus Luft (vice chairman of the 
board of Nixdorf Computer) interpreted 
the motives of the branch. If Germany 


} does not want to lose touch with the 


world and wants to remain competitive, 
industry and government must | 
immediately take suitable steps as 
outlined below: 

m Reduce the cost of components, 
software, and subsystems. 

w Initiate medium and long term 
research and development projects in 
conjuction with universities and 
research institutes. 

m Take early initiatives and act jointly 
in international standardization bodies. 
Actually, Nixdorf is an excellent 


example for. the new trend in the 
German scene: Heinz Nixdorf’s 
company takes in revenues of 2.7 
billion DM annually and has 18,000 
employees around the world. They 
understand their roles to be as 
problem solvers and service houses, 
as custom tailor with ready-made 
articles, concentrating on vertical 
markets like banking terminals. 

_ Altogether, there is hope for the 
German industry. In robotics 
Volkswagon and Audi are installing 
production plants equalling or even 
surpassing the Japanese standards. 
And recently Siemens laid the corner 
stone of its ambitious 1-megabit RAM 
fabrication facility. 

The result of all that is that the 
German economy meets the 
challenge of the future. The wake-up 
calls of chancellor Kohl fortunately 
have given the German electronics 
industry the shot of adrenalin it 
needed. Germans have no reason to 
have inferiority complexes and hold 
their heads in shame. C 
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With more than 1.500 em- 
ployees, INTERMETALL is 
the centre of the worldwide 
ITT Semiconductors Group. 
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and discrete semiconduc- 
tors, INTERMETALL is one 
of the biggest suppliers in its 
field. 


In short, the world’s lead- 
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German Minister Encourages 
Research and Innovation 
in Product Development 


An interview with Dr. Heinz Riesenhuber, Minister 
for Research and Technology of the Federal Republic of Germany 





Dr. Riesenhuber, where does German 
research and technology stand, 
particularly in electronics, in relation to 
activities elsewhere? 


Those who argue that the Germans 
and Europeans are lagging, like to cite 
examples in microelectronics. For 
instance, they compare the US and 
Japan on the one hand with Europe on 
the other with regard to component 
production and per-capita consumption 
as well as expenditures for research 
and development. | don’t want to make 
such comparisons. The recently 
endorsed Government Report on 
Information Technology states the goal 
of our policy in technology: we must 
ensure that the design and production 
methods that are domestically at hand 
for state-fo-the-art integrated circuits 
are broadly applied. We must direct our 
resources towards overcoming the 
essential bottlenecks that exist. 


What is being done to improve the 
situation? 


By a framework of incentives that 
encourage research and innovation we 
must ensure that new microelectronics- 
based product ideas are technically 
realized and implemented. The 
development of custom-tailored 
integrated circuits does not provide 


Dr. Heinz Riesenhuber, Minister for 
Research and Technology of the Fed- 
eral Republic of Germany 
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Semi-custom ICs from NEC are 
Gate Arrays with 400, 800, 1300, 
2100, 3300, 4100, 6500, 8000, and 
the unique density of 11250 gates. 
With all the additional benefits of the 
CMOS technology: low power con- 
sumption, minimal heat dissipation 
and very large scale integration. 


To support our customers NEC 
offers the European Gate Array Ser- 
vice: Design Centers in England, 
France, Germany, Scandinavia, the 
Netherlands, and Italy. All centers 
have a direct access via the interna- 
tional packet switching network to 
our design center in Dusseldorf. Also 
you may connect your own design 
center to our high performance CAD 
computer in order to access our 
proven development programs, for 
layout and simulation, and for routing 
and generation of your testing pro- 
grams. 


Together with the professional 
sample production and the highly so- 
phisticated manufacturing technolo- 
gies from NEC, also accessible for 
smaller product quantities, your 
semi-custom ICs will become indus- 
trially manufactured components 
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with the criteria of mass products: 
with low quantity limit, large scale in- 
tegration, high security in design, and 
the implications for simple final 
mounting. NEC service provides you 
with all this within a turn-around time 
you have always been looking for. 


The CMOS Gate Arrays come with 
the proven quality and reliability of all 
NEC products. The reliability is due 
to the highly automated production 
process, with great functionality as a 
result of innovative design. 


Electronics from NEC — 
Quality for your Products. 


NEC 

West-Germany: Dusseldorf 02 11/65 03 01, 
Telex 8 587 419 

The Netherlands: Eindhoven 0 40/44 58 45, 
Telex 51923 

France: Paris 01/6 09 90 04, Telex 2 03 544 
Italy: Milano 02/6 70 91 08, Telex 315 355 
Sweden: Taby 08/7 56 72 45, Telex 13 839 
UK: Motherwell 06 98/73 22 21, Telex 777565 
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28 October - 1 November 
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Electronics Production 
12 - 16 November 


ELECTRONICA 86 
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Components and Assemblies in Electronics 
11 - 15 November 


Inquiries: 

Munchener Messe- und Ausstellungsgesellschaft mbH, 
Messegelande, Postfach 12 10 09, D-8000 Munchen 12, 
Tel. (089) 51 07-0, Telex 5 212 086 ameg d. 
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satisfactory solutions. Rather, the aim 
of our technology promotion is to 
support the further development of 
circuit concepts and fabrication 
techniques available in this country and 
to induce the industry to get itself more 
and more involved in microelectronics 
and its technologies. 


Are the on-going worldwide 
comparisons that focus on relatively 
narrow sectors—in this case 
semiconductor tehcnology—a 
meaningful measure of a country’s 
position? 


The fact that the amount of economic 
activity that is driven by 
microelectronics has become an 
important factor in a country’s overall 
economic performance has led to 
massive development efforts 
throughout the world. These efforts will 
accelerate into the 1990s. Against this 
background, it is meaningless to make 
year-to-year comparisons between 
one’s own position and that of other 
countries. 


What measures is the Ministry for 
Research and Technology taking? 


Intensive discussions and planning 
have led to an aid-and-support concept 
with goals for the long term. But it does 
not lose sight of achievements 
necessary for the mid-term. The 
concept builds on three pillars: basic 
research, fabrication technology, and 
design techniques. It is to be — 
implemented by German integrated 
circuit makers and the Fraunhofer 
Society. In this concept, basic research 
and fabrication technology, whose 
support was announced in the 
Government Report on Information 
Technology under the heading 
“Submicron Project,” will have a 
prominent place. 


Can you give a practical example? 


Without basic research done outside 
the industry no modern technology can 
produce concrete results in the long 
term. The demands imposed by 
microelectronic design and fabrication 
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technology on the equipment that is 
needed, on management organizations, 
and on logistics and materials supply, 
surpass the means of universities. This 
state of affairs is being overcome by 
the Fraunhofer Society, which is 
estabilishing a Department for 
Microstructure Technology in Berlin. 
That department is being fitted with the 
latest equipment for designing and 
fabricating integrated circuits and will 
become the hub of the 
‘‘Multiorganization Submicron Project.” 
Its goal is to explore the possibilities of 
producing structures down to about 0.1 
micrometers by 1988. The first pilot 
line, to become operational in 1986, 
will employ X-ray lithography instead of 
today’s optical techniques to produce 
these structures. Using the knowhow 
gained from operating the Berlin pilot 
line, semiconductor producers will be 


starting in 1989. Subsequent 
developments should then, during the 


nineties, lead to the broad use of X-ray 


lithography in industrial production and 
to the replacement of conventional 
optical methods. 


What do you think of this initiative? And 


will it bring the hoped-for results? 


An ambitious proposal has been made 
to develop submicron memory devices 
as future lead components using 
advanced fabrication technologies. 
This proposal combines a determined 
effort to expand development capacity 


with bold investments and evisions the 


highest possible level of cooperatoin in 
establishing a technological base. | 
much welcome this initiative by the 
industry and | regard it as an important 
milestone on the road towards the 


a top position in microelectronics 
internationally and its becoming a 
major supplier and user of 

microelectronic components in Europe. 


How do you see the future of 
electronics and related industrial 
sectors? 


The effects coming from the 
mobilization of the Multiorganization 
Submicron Project and the Submicron 
Memory Project will trigger new 
activities in fields like production 
equipment for microelectronic devices 
as well as assembly and packaging 
techniques for such devices. A sound 
technological base in optics and 
mechanical engineering gives Germany 
favorable starting conditions. | expect 
additional incentives to come from the 
Esprit program. | am confident that we 


able to set up their own process lines Federal Republic of Germany attaining | will reach our goals. a 
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(ERO High-voltage multipliers 
Quality proven 50 million 
times worldwide. 








Industrial-grade high-voltage multi- 
pliers from Ero are largely custom- 
tailored, tailored to market require- 
ments. During the past ten years users 
around the world have come out in 
favor of these multipliers—about 

50 million times. 

Build on quality. Build quality into your 
equipment. Ero high-voltage multi- 
pliers are used in monitors, oscillo- 
graphs, video projectors and video 
cameras. 


With Ero multipliers, your customer “is 
in the picture”. Veni, video, vici. 


ROEDERSTEIN GMBH 


a member of the 

ROEDERSTEIN GROUP 

Ludmillastr. 23-25, Postfach 588/589 
D-8300 Landshut/Bayern 

Telefon 08 71/86-1, Telex 58335 erola 
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LEYBOLD-HERAEUS has developed a vertical sputtering 
system adaptable to your application. The ZV 1200 is designed 
specially for simultaneous two-side coating. 

The vertical position of targets and substrates ensures greater 
throughput-rates than with conventional systems. For single-side 
coating, both sides of the pallet can be loaded with substrates. 
Thus, the capacity of the ZV 1200 can be doubled for single surface 
application. 

The unit's modular design affords a variety of add-on options, 
from a load-lock system to an in-line system with automatic pallet 
return. 

Our extensive experience in vacuum technology and vacuum 
process engineering makes us one of the world’s major manu- 
factures. In the field of advanced vacuum deposition equipment. 

Our technical support-staff for back-up, service and spare parts 
is Standing by. 

Write, or give us acall. CT: 203/714-2267, or CA: 408/294-7759 












LEYBOLD-HERAEUS 






LEYBOLD-HERAEUS TECHNOLOGIES INC. 
120 Post Road - Enfield - CT 06082 
West Coast Office: 1876 Hartog Drive - San Jose - CA 95131 


LEYBOLD-HERAEUS GmbH 
POB 1555 - 6450 Hanau - West Germany 
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ITT/intermetall is unveiling its UDPI 01, a real-time digital-signal- 
processing chip. Housed in a 40-pin plastic dual in-line package, the 
CMOS chip uses pipelined program execution and fits nicely in 
Multibus based systems. The basic arithmetic instruction is multiply- | PEP Elecktronik Systeme GmbH has packed the 100-by-160-mm 
and-add, which is carried out in two cycles, each taking just 100 ns. VMEbus board with one megabyte of random-access memory. The 





The results have a 31-bit resolution, using 2’s complement logic. board is packed so densely because 16-pin memory modules 
The chip will be start rolling off the production lines in mid 1985. containing 256-K-by-1-bit dynamic RAM chips are used. 
[Circle reader service number 450] [Circle reader service number 451] 
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Leybold-Heraeus is offering a modular sputtering system with 
targets and substrates in the vertical position. The ZV 1200 is 
designed specifically for simultaneous two-surface coating. The 
vertical positioning of the substrates and cathodes ensures the 
simultaneous sputtering of both sides, reduced defect density due 
to elimination of particulate contamination, and the identical 
deposition area geometries to ensure indentical process and film 
growth on both sides of the substrate. [Circle 452] 
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Rohde & Schwarz’s URV 5 millivoltmeter is a broadband, highly 
sensitive voltage level and power meter that boasts a level of 
accuracy, versatility, and ease of operation that was previously 
unattainable. Thanks to the microprocessor-controlled error 
correction circuitry (temperature, voltage, and frequency), the basic 
error is as low aS £1%. The URV 5 has two identical independent 
measurement channels to which one or two measuring heads can 
be connected. [Circle 453] 


Se 
SONS 
SSN 


to 13 medabyies anc : 
ee cs 
< . Cr 


RES 
RE 


r . SESE , tT Ni 56 < . — a @ a. 
~ ~~ ‘ S 77 HH fOV 


20E 


AS ~ ROSSA . 
© TOM U 

oo |. MS 3 

sg : Le 


= 
SK 





ElectronicsWeek/ October 29, 1984 





GENERAL ELECTRIC IS ON TARGET 


Companies 


WITH SECOND SHOT AT CHIP MAKING 





Research Triangle Park, N.C. 
ot long ago, General Electric 
Co.’s chairman John F. Welch 
Jr. announced that the firm would 
not remain in markets where it had 
no promise of commanding the No. 
1 or 2 position. True, it will be some 
time before GE achieves such a feat 
with its custom and semicustom inte- 
grated-circuit lines. Nonetheless, the 
firm’s Semiconduc- 
tor Business Divi- 
sion 1S On a course 
that may lead to 
sales of $300 mil- 
lion and its first 
year in the black. 
The division has 
been toiling quietly 
to accumulate the 
resources needed to 
make GE a name in 
semiconductors. It 
isn’t publicizing its 
efforts, however, 
since the move rep- 
resents something 
of a change of 
heart: the firm re- 


treated from the competitive, says James E. Dykes, of 
market a decade the semiconductor division. 
ago, explains its 


vice president and general manager, 
James E. Dykes. 

At that time, GE withdrew from 
many sectors of the computer busi- 
ness because of mounting competi- 
tion from IBM Corp. ‘That was a 
mistake, as the IC market subse- 
quently exploded,” admits Dykes. To 
make it worse, just as GE departed, 
some of its fiercest rivals, such as 
Siemens and Hitachi, entered. 

Back in. ““We simply had to get 
back into the technology to keep our 
products competitive,” he notes. 
Dykes came to GE from _ Harris 
Corp.’s Semiconductor Division in 
1980. The division he heads now em- 
braces five GE departments, 6,000 
employees, and three product lines: 
custom and semicustom ICs, discrete 
and high-voltage power ICs, and hy- 
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Take two. General Electric returned 
to chip making to keep its products 


brid data acquisition components. 

Since 1981, analysts estimate that 
the Semiconductor Business Division 
has been losing $5 million to $10 
million annually on sales in the $200 
million to $250 million range. But 
when the tremendous startup costs 
required to break into the business 
are considered, such losses are not 
unusual, says Nicholas P. Heymann, 
an industry analyst 
at Drexel Burnham 
Lambert Inc., who 
believes the division 
will finish the year 
in the black. 

On sales of $300 
million, he forecasts 
a $5 million pretax 
profit for 1984. (“A 
bit optimistic,” says 
Dykes.) After that, 
he thinks, the firm 
should coast along. 
By 1986, “SBD 
should be exactly 
where GE wants it 
to be,” showing a 
10% operating 
profit on sales that 
will approach $550 
million. 

In following Dykes’s strategy for 
making the company known as much 
for microchips as for light bulbs, GE 
has spent nearly $500 million during 
the past few years to fill holes in its 
technological base. In 1981, it laid 
out $235 million for Intersil Inc., a 
producer of monolithic ICs, and $7.7 
million for Great Western Silicon. 
That was followed by the $100 mil- 
lion acquisition of Calma Co., a lead- 
ing maker of computer-aided. engi- 
neering tools. 

Most recently, GE shelled out 
$100 million to buy the ceramics di- 
vision of 3M Corp. and $14 million 
for the digital portion of Communi- 
cations Satellite Corp.’s CAE busi- 
ness. In addition, some $90 million 
has been funnelled into research and 
development along with fabrication 


facilities, such as its ultramodern mi- 
croelectronics center here. 

These acquisitions were made to 
“serve GE’s core businesses first and 
outside markets second,’ stresses 
Dykes. In other words, most chips 
made by the Semiconductor Business 
Division will be used captively. For 
example, in early 1986, it will begin 
high-volume production and market- 
ing of 1.25-um gate arrays. The tech- 
nology is based on a manufacturing 
technique developed by GE corpo- 
rate labs in Schenectady, N.Y., for 
the aerospace products division. 

The process overcomes the physi- 
cal limitations of the photolithogra- 
phy process by using a photo-bleach- 
able die that becomes transparent 
when it is exposed to light. Thus, a 
circuit’s line widths can be etched 
more easily and with better control. 

If anything hurts the division, it 
will be its emphasis on _ internal 
needs, remarks Heymann. “If there 
is a pinch, that could leave SBD’s 
outside customers wondering who 
will come first—GE or them,” he 
says. But the firm appears to be ad- 
dressing that concern by signing on 
second-source suppliers. Dykes has 
already inked an agreement with LSI 
Logic Corp., Milpitas, Calif., and is 
negotiating with a few others. 

Major thrust to come. Although 
Dykes’ plays down GE’s interest in 
merchant markets, analysts sense 
that the semiconductor division is 
readying for a major commercial 
thrust. The GE division can offer ev- 
erything from design tools to cus- 
tom-configured packaging. More- 
over, turnaround time is reportedly 
just two to three months. As further 
evidence, Dykes says GE will unveil 
its standard-cell library for 2-ym 
chips at November’s Wescon. 

Last year, the division sold only 
$1 million worth of gate arrays. But 
with the evolution to standard cells, 
sales should jump to between $10 
million and $15 million in 1984, and 
double annually thereafter, predicts 
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Andrew Profitt, an analyst with Da- 
taquest Inc., San Jose, Calif. “SBD 
has all the technological ingredients 
to become a major player in the ap- 
plications-specific IC market,’ adds 
Profitt. Currently, GE is among a 
handful of U.S. companies delivering 
2-um double-layer gate arrays. 

“But in this business price and 
performance is not enough... the 
name of the game is service, service 
and more service,” Profitt says. To 
address this, the semiconductor divi- 
sion reduced its independent world- 
wide distributorships from 47 to 15 
earlier this year. Each one will mar- 
ket all the division’s wares, rather 


4 


than specializing in one line. Follow- 
ing an industry trend, each distribu- 
tor’s office will also be used as a 
design center for division customers. 

Though the division has taken 
strides in technology and service, it 
still lags in marketing. GE needs to 
deliver its message at industry con- 
ferences, seminars, and trade fairs, 
where it hardly ever shows up, re- 
ports William Strauss, an industry 
watcher at In-Stat Inc., Scottsdale, 
Ariz. The firm also needs to polish 
its public relations act. “Like IBM, 
GE has to focus on selling a high- 
tech image, and not just a product,” 
he suggests. —Karen Berney 


Computer Consoles posts sales gains 
with an elaborate multiuser system 


Rochester, N.Y. 
ee rooted as the leading U.S. 
supplier of computerized tele- 
phone-directory-assistance systems, 
Computer Consoles Inc. is using two 
acquisitions as a springboard into the 
office automation market. But unlike 
computer makers that strive to put a 
work station on every desk, it aims 
at vertical markets with a system 
that can be used simultaneously for a 
variety of functions by several de- 
partments in a company. 

“They’re the only true office-auto- 
mation-system supplier. They’re in a 
niche by themselves,” says Patricia 
Seybold, editor of “Seybold Report 
on Office Systems.’ For example, 
with a CCI Officepower system, an 
executive with little computer know- 
how can write a memo on the same 
program and keyboard a legal secre- 
tary would use to prepare a complex 
contract. By switching modes, ad- 
ministrative duties such as schedul- 
ing meetings can be performed. 

Sales jump. From July 1983, when 
it was formed, to July 1984, CCI’s 
Office Systems Group, in Reston, 
Va., booked $40 million to $50 mil- 
lion in sales. With that plus its Tele- 
phony Group’s directory-assistance 
systems and related products—such 
aS audio-response systems, which 
save operators time by letting a com- 
puterized voice give phone num- 
bers—CCI’s_ revenues jumped to 
$63.3 million for the first half of 
1984. This is up from $37.3 million 
for the same period in 1983. Net in- 
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come increased to $4.1 million from 
$600,000. 

Even so, CCI president Vaemond 
Crane resigned last month. The firm 
says the main reason is that he never 
moved to Rochester and no longer 
wanted to commute from Arizona; 
he remains a consultant. In the view 
of Clifford Higgerson, an analyst 
with L.F. Rothschild, Unterberg, 
Towbin, New York, the 45-year-old 
Crane and chairman ___ 
Herman Affel, 65, are 
two strong-willed men 
with clashing manage- 
ment styles. 

Whatever the cause, 
Higgerson thinks that 
Crane’s departure will 
have little long-term 
effect. “CCI has one 
of the strongest tech- 
nologies I’ve seen. It’s 
got a life of its own. 
My 10-year-old could 
come in and run it.” 

Meanwhile, Ed 
Scott, director of cus- 
tomer marketing, has 
also resigned. Scott, 
said to have been cru- 
cial in securing many 
CCI orders, founded a firm that CCI 
acquired last year to serve as its base 
for the new division along with RLG 
Corp., a software firm. In his new 
job at Dest Systems Inc., Milpitas, 
Calif., Scott oversees the develop- 
ment of an image-processing system. 
As evidence of his faith in CCI, he 


says that he retains 





Help. As CCl expands, chair- 
man Herman Affel hopes it can 
acquire a firm with a similar 
sales staff and one that is a 
developer of software. 


ee 


a considerable 
number of stock options.” 

At an average price of $500,000, 
Officepower is used by government 
agencies, financial service companies, 
and law firms. According to John 
McNulty, vice president and general 
manager of Office Systems, CCI 
plans to grow the division faster than 
the corporation,” expected to in- 
crease sales by 35% a year. 

The group was responsible for 
10% of sales in 1983 and is expected 
to generate up to 30% in 1984. Cus- 
tomers include Merrill Lynch Asset 
Management Inc., Hale and Dorr, a 
large law firm located in Boston, the 
U.S. Army and Navy, and New 
York Life Insurance Co. 

With such contracts, technical 
support is crucial, so CCI maintains 
a sales-to-support staff ratio of 1:1. 
This, McNulty teels, along with sup- 
plying all hardware and software for 
a multitasking system, gives his firm 
an edge over most others, whose cus- 
tomers might have to call several 
companies for service. ‘““People want 
someone to own their problem.” 

No windows. Though it has a 
range of attributes, Officepower lacks 
windowing software and _ business 
graphics. It is Unix-based, but not 
yet MS-DOS compatible. Next year, 
it will have an MS- 
DOS-compatible mode 
and graphics ‘“‘as good 
as anybody in office 
automation,” says Jef- 
frey Tai, senior vice 
president, Products 
Group. 

Using CCI’s directo- 
ry system, marketed 
by its Telephony Sys- 
tems Division, opera- 
tors can retrieve a 
number and address in 
seconds with eight 
keystrokes. The com- 
pany thinks the 1984 
market for the system 
is $300 million. 

The market for its 
other telephone-related 
products will be twice that. Other 
Telepower products enhance CCI’s 
directory-assistance systems. For ex- 
ample, one product lets a business 
give a number to an operator and 
obtain a name and address for check- 
ing credit. 

Last year, CCI signed a $34 mil- 
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Probe the 
unprobeable. 


Take the circuit shown above. You 

probably see this configuration a 

lot. A 34 contact header mating with 

a mass-terminated flat cable. But if 

you want to test for a problem that might lie on the 

circuit board or in the cable you have a problem. 
Unprobeable? Not with an AP PRODUCTS Intra-Connector. 


AP PRODUCTS 
GIVES YOU probe POwe«r. 


See how AP PRODUCTS changes the picture? Intra-Connector mates 
in-line with standard double row socket connectors. It has one set 
of female contacts, but two sets of male contacts at right angles. 
So, it provides instant line-by-line probeability. The pins can 
also be used to make daisy chaining possible from a 
single connector cable end. 


Your AP PRODUCTS distributor has a complete selection 
of Intra-Connectors, from 20 to 60 contacts. For more 
information and the name of the AP PRODUCTS 
distributor nearest you, call TOLL FREE (800) 321-9668. 
(In Ohio, call collect: (216) 354-2101). 


Support. ‘People want someone to own 
their problem,” remarks John McNulty, gen- 
eral manager of CCl Office Systems Group. 


lion contract with Standard Tele- 
phone and Cables, London, for direc- 
tory-assistance systems. STC will 
supply the equipment to British Tele- 
com, which has a data base of 22 
million telephone listings, the largest 
in the world. In Paris, a firm called 
Unixsys sells Officepower networks 
after making them hardware and lan- 
guage compatible with French sys- 
tems. ““We expect in the months 
ahead to have other distributors in 
Europe,” explains McNulty. 

To ease any growing pains the 
company might experience, Affel 
says CCI hopes to acquire two com- 
panies—one with a similar type of 
sales staff, the other with expertise in 
software development. Circle 53 on reader service card 

As the base for both group’s lines, 
CCI has developed Perpos, a Unix- 
compatible operating system and two 
series of minicomputers. Power 5 is 
based on Motorola’s 68000 and can 
be upgraded to a offer fault tolerance 
and distributed processing. Power 6, 
a superminicomputer, employs a 32- 
bit processor developed by CCI’s 
Commercial Products Division in Ir- 
vine, Calif. ‘““The Power 6/32 is five 
times more powerful than VAX [11/ 
780], it costs about the same, and it’s 
Unix-based,” says Higgerson. 

This year, CCI will spend approxi- 
mately $20 million, or 18% of sales, 
on research and development. “I’ve 
never seen aS many resources com- 
mitted to R&D,” says industry- 
watcher Seybold. -—Steve Haggerty 


AP PRODUCTS 


INCORPORATED 
9325 Progress Parkway 
Box 540 e Mentor, Ohio 44060 
(216) 354-2101 TWX: 810-425-2250 


In Canada, call Lenbrook Electronics 
(416] 477-7722 





Keeping ahead---with PERMANENT MAGNETS 


Few industries can match the rapid 
technological advance in magnetic 
development over the last decade. 
SHIN-ETSU have led the field and 
will continue to do so. Our wide range 
of 2:17 type SEREM rare earth mag- 
nets offer the best for to-day’s and 
tomorrow’s needs in electrical and 
electronic engineering for Stepping, 
Voice coil, Spindle, Coreless Motors 
and OA/FA systenis. 


The SEREM range is available in more than 
ten magnetic grades from 10 MGOe to 30 
MGOe and a wide of range shapes and 
sizes including rings and segments. 


SHIN-ETSU CHEMICAL CO. LTD. 


IF YOU NEED MORE INFORMATION, PLEASE CONTACT 


Shinra, SHINTOA INTERNATIONAL, INC, TEL(213)977-3852~3 KINSHO INTERNATIONAL, CORP, TEL (212) 269-9880 
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Once upon atime, 

7 3 computing was done only in nice, 
clean Bleces. and a spinning disk could handle 
the mass storage job quite nicely. 


But, no more. Now computers are down on the factory floor, 
up in airplanes and out in the field. For this new world of applications 
you need solid-state mass storage, like Bubble-tec magnetic-bubble 

memory systems. They can stand up to the dirt, dust, temperature 
extremes, shock and vibration that knock out disks 


Bubbl-tec abel provide battery-free non-volatile mass 
storage from 32 Kbytes to 8 Mbytes, with extremely fast access 
to every data block, And our systems plug directly into your micro 
computer bus—no need for another chassis or power supply. 


Since 1979, we've been shipping solid-state mass storage 
systems for every popular microcomputer bus 

including Q, MULTI, STD, S-100, VERSA and VME 

In fact we have more systems in the field than 

any other bubble-system supplier. 


So, if you don’t want to contend with disk 
deterioration, head crashes, and mechanical break 
downs, contact Bubbl-tec. Our mass storage 
solutions have a solid foundation 
VMEbus"™ 


i . cig atl a ® Gey ay 
up to 8 megabytes of mass storage est 4 
u55i-te BOOTH 
1306 


Division of PC/M Inc. 


6800 Sierra Court, Dublin, California 94568 
Telephone: 415/829-8700 * TWX/Telex: 910/389-6890 


UBBL- EC INTERNATIONAL DISTRIBUTORS: West Germany: Scantec GmbH 089-859-8021 * Italy: Telcom 02-4047648 + France: Microel S.A. 6-9070824 + Switzerland: 
System-Technik, AG 01-520355 * Norway: HCA Melbye 02-106050 + Sweden: TH Elektronik AB 08-362970 + South Africa: Electronic Building Elements PTY, Ltd 12-46- 9221/7 


Bubbl-tec is a registered trademark of PC/M, Inc. * DEC is a registered trademark of Digital Equipment Corp. + MULTIbus is a registered trademark of Intel Corp. 
Q-Bus, RLO2, RX02, RX01, TU58 are trademarks of Digital Equipment Corp. » VERSAbus and VMEbus are trademarks of Motorola, Inc. 


Circle 54 on reader service card 
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ommercial computing grew up with magnetic stor- 
age, the mainstay of computer memory since its 
inception. Indeed, that technology has never had a seri- 
ous challenger. But the companies working in this arena 
know they cannot afford to rest on their laurels: as 
computer architectures migrate to memory-hungry multi- 
ple processor systems and network servers, computer- 
aided design work stations, and private branch ex- 
changes, users will demand more memory in smaller 
packages. Only those manufacturers ready with memory 
products that can match the performance of the new 
systems will survive. 

Magnetic storage is readying a potent combination 
punch: better head technology, new recording materials, 
and novel recording techniques that will keep pace with 
the computer’s insatiable appetite for greater densities 
and faster access times. With optical storage about to 
enter the fray, the mass-storage champions are quicken- 
ing the tempo of research and development as well as 
feeling an increased sense of urgency about moving tech- 
nology into production. 

Innovations in recording-head design and fabrication, 
new recording materials, and new recording techniques 
all promise to reduce the length of magnetic domains, or 
cells, dramatically, so bits can be packed together more 
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Innovative head designs, new media, and perpendicular recording 


collectively promise to revolutionize mass storage _ L[) by Aobert Rosenberg 
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closely. Several ways of getting higher areal densities— 
the measurement of bits per square inch, calculated by 
multiplying tracks per inch by the linear density mea- 
sured in flux changes per inch—have been developed. 

One method is to improve the recording head’s perfor- 
mance, squeezing the maximum number of tracks per 
inch from the recording medium. To do so, every effort 
is made to reduce the width of the ring head, the active 
region that writes a series of flux reversals onto the 
recording medium’s active layer. Since the fringing field 
falls off 50% at a distance comparable to the gap length, 
both the medium’s thickness and the head’s flying height 
must be reduced proportionately. However, if the total 
volume of the conventional medium—ferric oxide dis- 
persed in a binder to make it adhere to the substrate—is 
reduced too much, the signal-to-noise ratio decreases to 
unacceptable levels. 

Doping the ferric oxide with highly anisotropic materi- 
al to increase its coercivity only partly solves this prob- 
lem, because the ferric oxide must still be laid down in a 
relatively thick manner (35 pin.). But when a continuous 
film about 3 pin. thick, consisting only of magnetic parti- 
cles, is laid down on the disk (either with plating or 
sputtering techniques), additional magnetic material can 
be packed into a given volume, so bit densities can be 
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1. Evolving heads. The evolutionary march of rigid-disk-head tech- 
nology begins as the mass of the full-size monolithic head and slider 
(top) is reduced in the minimonolithic slider. Head protection in the full- 
size composite and minicomposite sliders make possible smaller 
gaps and increasing track densities. Thin film heads offer even finer 
tolerances in core geometry without mechanical assembly problems. 


more than doubled without any appreciable loss of signal 
amplitude. 

If the longitudinal cells, which generally demagnetize 
themselves, can be reoriented so that their fields tend to 
reinforce one another as the boundaries are made small- 
er, an order-of-magnitude increase in density is possible. 
This is the promise of perpendicular recording. 


The long march 


Most advances in recording-head technology first 
showed up in high-performance 14-in. drives, but the 
technology has migrated downward into the 8-in. level 
and below (Fig. 1). The first lowering of the 40-to-45- 
win. flying height of the read/write heads used in the 
original Winchester drives occurred when the machined 
ferrite core integral with a full-sized monolithic slider 
was replaced by a lower-mass, minimonolithic slider us- 
ing the improved Whitney-type suspension. This en- 
hancement offered a flying height in the vicinity of 10 to 
20 microinches, as well as quicker access times, but kept 
the upward boundary of readability at about 1,000 tracks 
per inch. | 

Full-size composite heads, consisting of a small ferrite 
or zinc core bonded to a ceramic slider, offer greater 
protection to the core. The gap can therefore be reduced 
without introducing reliability problems, and this makes 
possible track densities of about 1,500 tracks per inch. 

“Monolithic and minimonolithic are our big prod- 
ucts,’ says Chriss Aho, director of marketing at Applied 
Magnetics Corp., Goleta, Calif. “The industry ships 
about a half million monolithic heads a week [while] 
volume shipments of composite heads are running at 
10,000 to 20,000 weekly.” 

Meanwhile, E.T. Bahre—chairman of Computer and 
Communications Technology Corp., Santa Barbara, 
Calif., whose subsidiary, Information Magnetics Corp., 
straddles both camps—claims to be shipping 75% to 
80% of the composite heads the market requires. Bahre 
also indicates that half of Infomag’s shipments consist of 
composite-type heads. Looking at thin-film technology, 
Bahre says that “composite stores about as much as low- 
end thin film and is inherently cheaper to make. It’s a 
proven technology.” 

An impressive demonstration of 3,000-track/in. track- 
ing technology took place at this year’s National Com- 
puter Conference, in Las Vegas. Infomag’s minicompo- 
site slider, mounted on a Whitney-type flexure, was 
teamed up with a precision tracking-motor technology 
developed by LaBudde Engineering Corp., Westlake Vil- 
lage, Calif. A tiny tracking motor, with the heads riding 
on top, mounts directly over a conventional positioning 
arm, which handles the long stroke positioning while the 
tracking motor provides the precision positioning. 

Thin-film heads—which first flew above an IBM 3370 
drive in 1979—are still confined largely to the 14-in.- 
drive market. With a bit of help from techniques pioneer- 
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ed by semiconductor manufacturers, the use of thin-film 
technology means that finer tolerances in the core geome- 
try can be achieved; in addition, the constraints imposed 
by mechanical winding, machining, and assembly are 
eliminated. “I expect to see thin film in the 544-in. and 
smaller drives, but it is really a price/performance prob- 
lem, not a problem of technology,” says Jon Widdowson 
of Dastek Corp., Los Gatos, Calif., a manufacturer of 
thin-film heads. 

Siemens Communications Systems Inc., Westlake Vil- 
lage, the German manufacturing giant’s marketing arm, 
is not waiting for the competition; it will introduce a 
54%4-1in. Winchester using thin-film heads and disks at 
November’s Comdex show, in Las Vegas. The mechani- 
cal aspects of the drive are innovative, too. Based on 
eight years of research and extensive use of robot assem- 
bly, the design employs bearings to support both the top 


and bottom of the spindle, as well as a spindle motor 
housed outside the head-disk assembly. (The producer 
claims that this arrangement is advantageous when it is 
necessary to break and cope with static discharge.) The 
high-end product stores 254 million formatted bytes and 
has an average seek time of 25 ms. 


No vacuum 


Head technology does not operate in a vacuum. New 
recording techniques and new media also promise to 
bump up their part of the areal-density equation (Fig. 2). 
One hotbed of magnetics research is the University of 
Minnesota’s new Center for Magnetics and Information 
Technologies, in Minneapolis, where Jack H. Judy and 
his colleagues are excited about the bit densities that are 
possible with perpendicular recording techniques. 

“Perpendicular recording represents a quantum jump 


2. Areal densities. Advances in head technology, in combination with new media and recording techniques, promise to increase areal densities 
dramatically. In the future, thin-film heads and perpendicular media will yield as much as 80 Mb/sq. in. 
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WHO’S WHO IN HIGH-COERCIVITY MEDIA 


Brown Disc Manufacturing Inc. 
Charlton Associates Inc. 

Dysan Corp. 

Kearney-National Inc. 

Nashua Corp. 


Ampex Corp 

Burton Magnekote Inc. 

Datapoint Corp. 

Domain Technology 

Eikon Inc. 

Ibis Systems Inc. 

Information Memories Inc. 

KSI Disc Products Corp. 
(subsidiary of International 
Memories) 

Media Technology Corp. 

Megastor (Tandon Corp.) 

Memorex (Burroughs Corp.) 

MicroDisk (SyQuest Technology) 

Polydisk Systems Inc. 
(National Micronetics) 

Tandon Corp. 

Ultra Disc 

Xerox Corp. 


Akashic Memories Corp. 
Anelua Corp. (NEC) 

Applied Information Memories 
Cyberdisk Inc. 

Fujitsu America Inc. 

Gemini Research 

Grenex Inc. 

Hewlett Packard Co. 

Komag Inc. 

Lanx Corp. 

MicroDisc (SyQuest Technology) 
Lin Data Corp. 

Oktel Corp. 

Trimedia Corp. 

Vertimag Systems 


Colorado Springs, Colo. 


Irvine, Calif. 
Santa Clara, Calif. 
New York 
Nashua, N.H. 


San Jose, Calif. 
Culver City, Calif. 
Mountain View, Calif. 
Milpitas , Calif. 

Simi Valley, Calif. 
Duarte , Calif. 

Santa Clara 


Santa Clara 

San Jose 

Chatsworth, Calif. 
Westlake Village, Calif. 
Fremont, Calif. 


Torrance , Calif. 
Santa Clara 

San Jose 
Stamford, Conn. 


Santa Clara 

San Jose 
Milpitas 
Anaheim, Calif. 
Santa Clara 
Fremont 
Fremont 

Boise, Idaho 
Milpitas 

San Jose 
Fremont 

Santa Clara 
Campbell, Calif. 
Fremont 
Minneapolis 





over conventional recording because it offers an order-of- 
magnitude increase in density over [traditional] ferric 
oxide media,” he says. In longitudinal recording’s mag- 
netic cells, adjacent poles are oriented similarly and thus 
have demagnetization characteristics. But the orientation 
of adjacent cells in perpendicular recording is in opposi- 
tion, so the fields tend to reinforce one another. What’s 
more, the perpendicular orientation also produces a more 
sharply defined cell boundary, which lets cells shrink in 
Size. 

John C. Mallinson, recently named the first director of 
the new Center for Magnetic Recording Research at the 
University of California at San Diego, is not so sure. He 
has compared data published by Hitachi and Fujitsu, 
which have used a sputtered cobalt-chromium metallic 
film for perpendicular recording, with data from Ampex 
and NEC, which are looking at longitudinal recording 
using plated cobalt-phosphorus and cobalt-nickel, respec- 
tively. These researches leave him with the feeling that 
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there is little relative advantage between longitudinal and 
perpendicular recording techniques. 

Judy in turn wonders if the Mallinson study might not 
have turned out differently had he used a head optimized 
for thin-film perpendicular recording. Mallinson stands 
by his analysis. He says the obstacle to reaching the 
higher densities is keeping the noise the head generates 
within acceptable limits as its flying height drops to 
accommodate the new media. 

Lanx Corp. is one of the leaders in perpendicular- 
recording technology. Currently, the firm is shipping 
evaluation 514- and 8-in. cobalt-chromium single-layer- 
thick sputtered rigid disks certified to record 30,000 flux 
changes/in. imposed on magnetic domains using conven- 
tional composite head technology. According to Barbara 
J. Langland, marketing director for the San Jose firm, 
“We have recorded on a single-layer disk as high as 
70,000 flux changes/in., but there is really no market yet 
for this kind of product.” 

Brown Disc Manufacturing Inc., Colorado Springs, 
which is producing high-capacity 5'4-in. floppy disks 
using conventional longitudinal-recording techniques, 
plans to start looking at vertical recording using particu- 
late technology, not thin films, says president Ben 
Brown. Vertimag Systems, Minneapolis, finds the “very 
sloppy tolerances on the mechanical aspects” of the 514- 
in. form factor an obstacle to manufacturing high-capaci- 
ty drives; it is therefore abandoning this approach and 
working on a 31!4-in. perpendicularly oriented diskette 
using sputtered cobalt-chromium, says Clark E. Johnson, 


the company’s president. As an example of the 5%4-in. 


form-factor slop that is unacceptable in high-capacity 
storage, he cited center spindle runout of +1 mm for a 
514-in. drive as compared with a 200-in. tolerance for 
its 314-in. counterpart. 


Great debate 


A debate turns on the precise returns that can be 
anticipated from the new recording techniques. Yet es- 
tablished disk drive manufacturers seem more inclined to 
hike the areal density of their products by tweaking 
established technologies to increase the number of tracks 
per inch than by trying to win dramatic increases in flux 
changes per inch by adopting costly thin-film heads, new 
media, and perpendicular recording. 

For example, in mid-October Shugart Corp., Sunny- 
vale, Calif., announced it had doubled the capabilities of 
its 10-megabyte half-height 514-in. Winchester drive, to 
720 tracks/in., by using a closed-loop servo positioning 
system in which servo data embedded in the track is used 
to position the head more accurately than would be 
possible in an open-loop servo system. “We are not push- 
ing the areal-density limits with our oxide-coated prod- 
uct, but in two or three years we might look at’ thin 
film and perpedicular recording, says Thomas Jarrett, 
Shugart’s director of product marketing. 

One reason Shugart and others can afford to wait and 
see is that conventional gamma ferric oxide disks, used 
since the inception of mass storage, were given a new 
lease on life last year, when cobalt-doped gamma ferric 
oxides were introduced. The eventual demise of these 
disks, however, is a foregone conclusion. The only ques- 
tion is when. 
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Because cobalt is highly anisotropic, if it is added to 
the traditional gamma ferric oxides, it inzreases the medi- 
um’s coercivity, providing twice the capacity of conven- 
tional oxide rigid disks, according to Dysan Corp., Santa 
Clara, a leading supplier. The chocolate oxide, so called 
because of the rich brown color cobalt doping imparts, 
increases the coercivity of ferric oxides from the 300-Oe 
range to 600 Oe, with yields of 15,000 flux changes/in. 
“Our biggest problem is keeping up with demand” in 
today’s market, says Gary Snyder, a Dysan marketing 
manager, acknowledging that in a year or two, this may 
change dramatically. 

Some industry leaders predict that the switch from 
ferric oxides to thin metallic films could be complete as 
early as 1985. The most self-assured voices come from 
those working on thin metallic films. At the recently 
concluded DataStorage 84 meeting, in Denver, a “clear 
message for media manufacturers was that oxide is dead, 
in the sense that it has virtually reached its areal limits,” 
according to Earl H. Blevis, vice president of Grenex 
Inc., Freemont, Calif., a firm actively engaged in the 
production of thin-film media. “It’s a mature situation, 
though some will make oxides for years to come. But, 
then, some people still make vacuum tubes,” he added. 


Density limits 


T. Hunt Payne, vice president for marketing at Do- 
main Technology, Milpitas, Calif., agrees. “Oxide media 
are at their areal-density limits in the range of 10 to 12 
Mb per square inch.” He counts more than 25 companies 
in the race to produce thin-film media (Table). 

Stephen C. Johnson, president of Komag Inc., Muilpi- 
tas, another firm involved in the thin-film-technology 
race, concurs with that judgment, adding that after drive 
manufacturers have been converted from ferric oxides to 
metallic media, an evolutionary struggle will determine 
the dominant thin-film deposition technology—plating or 
sputtering (Fig. 3). 

Right now, manufacturers shipping plated thin film 
are dominant, led by Ampex Corp., San Jose, the ac- 
knowledged ground-breaker in plated thin film; Magas- 








3. Sputters ready. Steven C. Johnson (left) and Tu Chen, Komag 
Inc., believe that as drive manufacturers switch to thin-film disks, 
sputtering will supplant plating. Sputtering chambers (background) 
are expected to produce thousands of disks daily. 


tor, a subsidiary of Tandon Corp., Chatsworth, Calif., 
follows behind. The Alar disks that are manufactured by 
Ampex and licensed to Poly-disc Systems Inc., Torrance, 
Calif., use electroless plating. First, the technique is used 
to lay down a 700-pin. nonmagnetic nickel-phosphorus 
undercoat that fills voids on the aluminum substrate and 
acts as a load-bearing surface for the flying head; then it 
deposits a 2-to-3-yin. 650-Oe cobalt-phosphorus record- 
ing (Fig. 4). 

Ampex has maintained all along that sputtering a 
hardened carbon overcoat atop the recording layer, 
which would improve the medium’s wear characteristics 
and lower the stiction-friction coefficient, is not neces- 
sary. “But there are perceptual factors we must face. Our 
customers feel more comfortable with an overcoat,” says 
Gil M. Argentina, a marketing manager working in the 
Ampex Media Products Division. So the company has 
projects to this end currently under way, and an overcoat 
may be forthcoming early next year. 

Sputtering is recognized by many as the wave of the 


Bubble is back 


When introduced in 1967, bubble memories, pioneered at 
Bell Telephone Laboratories by A.H. Bobeck, held such 
promise that many magnetic-disk manufacturers wondered 
if they would soon be looking for a new line of work. A 
nonvolatile form of magnetic storage that can survive all the 
heat, dirt, and vibration that bedevil many operating environ- 
ments, the technology seemed a good bet for the future. 

In a very thin film of garnet, the magnetic domains are 
oriented perpendicularly to the film. Without a magnetic 
field, the domains are snakelike and irregularly formed. But 
when a bias field is applied by permanent magnets perpen- 
dicular to the film, the snakelike domains oriented in the 
direction opposite the field take on a cylindrical shape even 
though immersed in the larger domain created by the bias 
field. The cylindrically shaped domains, usually less than 3 
um in diameter, are the bubbles. 

A rotating field created by two coils placed at right angles 
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in a substrate generates the film’s current, which marches 
the bubbles along an orderly path made up of storage loops 
and input/output tracks. Each predefined location is either 
full or empty (1 or 0). If power fails and the rotating field is 
lost, the permanent magnets keep the orientation of the 
cylindrically shaped domains. To read data, a bubble is 
duplicated and one sent to an output while the other 
remains in the storage loop. 

Fabrication techniques for bubble memories have fol- 
lowed semiconductor technology, moving from photolithog- 
raphy to X-ray lithography. But since manufacturing cost per 
bit remained too high to make them cost-competitive with 
disk storage, National Semiconductor, Rockwell Interna- 
tional, and Texas Instruments dropped out of the develop- 
ment race. Left are Motorola, Hitachi, Fujitsu, and Intel. Intel 
plans to reduce the price of its 1-Mb chip to less than $100, 
while it continues to develop and produce a 4-Mb version. 
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4. Splish splash. Ready to take a bath, 720 disks are placed in plating baths at Ampex’s Alar production facility. Ampex maintains that it is not 





necessary to sputter a carbon overcoat on top of the recording layer to improve the medium’s wear characteristics. 


Ampex, as well as firms with plated and sputtered capa- 
bilities, 1s gearing up for what will be a fierce battle for 
market advantage. The most commonly touted benefits 
of sputtering are that a wider coercivity range of materi- 
als (600 to 1,200 Oe) can be selected and implemented 
without much downtime to a manufacturing line, alloys 
can be selected for their corrosion-resistant properties, 
overcoat adhesion is better than it would be in a two-step 
plating/sputtering process, and the final product shows 
almost no asperities when compared with a comparable 
plated disk. 

“Plating is economically viable now. Sputtering is only 
starting to become viable,” says Hunt Payne of Domain 
Technology. The firm’s plans call for an orderly migra- 
tion from plated, to plated with a sputtered overcoat of 
carbon, to full-sputtering technology (Fig. 5). 

Such firms as Circuits Processing Apparatus, Fremont, 
Calif., Varian Associates, Palo Alto, and Leybold-Her- 
aeus, East Germany, have a leg up supplying the vacuum 
technology used to sputter thin films. One new start-up, 
Grenex, is going a different route. ““We are building our 
own equipment, which is dramatically different from 
anyone else’s,” says Earl H. Blevis. He is tight-lipped 
about the process, saying only that it uses different mag- 
netic alloys and that the firm will introduce perpendicu- 
larly oriented thin film as well as both single and double- 
layered vertically oriented thin film. 

When drive manufacturers look at new recording tech- 
nologies, the bottom line is consistency of yields and 
availability of product. The travails of Vertex Peripher- 
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lals Corp., San Jose, formed in 1982 to take advantage of 
the revolution in magnetic-recording technology, pro- 
vides a glimpse of the problems encountered as new 
technologies move from the laboratory to the manufac- 
turing floor. 


Hard choice 


“We started off using a plated metallic thin-film medi- 
um because of its durability, better signal-to-noise ratio, 
and higher densities,” said James Adkisson, executive 
vice president. But 18 months ago that meant being 
locked into a single source, so the firm switched to high- 
coercivity oxides. Again they had to depend on a single 
source of supply. ““We found high-coercivity oxide wasn’t 
readily available either, so by the end of 1983, with 
metallic coming on line, we came back to metallic.” 

“Early on, we found that yield-to-specification was 
difficult to achieve.” He notes that manufacturers of 
cobalt-doped ferric oxides tend to have problems control- 
ling magnetic properties and media defects, while most 
plated thin-film problems are related to the media’s me- 
chanical aspects, particularly asperities created in laying 
down the carbon overcoat. Acceptable quality yields 
range from 60% to 90% in any given shipment, notes 
Adkisson. “‘But the swing is getting better and better and 
may go up soon to 80% on the low end within the next 
few months.” 

Those developing new recording media have their own 
set of problems. In a challenge to Winchester technology, 
3M Corp., Minneapolis, announced its stretch-surface re- 
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5. Robots ready. Gearing up for sputtered thin-film production, the clean room at Domain Technology is being outfitted with robots. 








Management’s plans call for extensive use of robots to speed production and keep human contamination to a minimum. 


cording medium at the 1983 Fall Comdex, in Las Vegas. 
The company claims that the web-formed flexible skins, 
stretched across a composite polymer substrate, could 
perform like a Winchester disk but cost only about as 
much as a floppy. 


Skin tight 


Small ridges at the injected molded substrate’s outer 
and inner diameters form the attachment points for the 
new proprietary polyester film, shown at the show with a 
600-Oe ferrite coating similar to that used in 3M’s 5'4- 
in. floppy disk. But according to James R. Packard, 
laboratory manager for the project, in St. Paul, the new 
medium can be coated with any of the popular isotropic 
or metallic pigments, longitudinally oriented thin films, 
or perpendicularly oriented cobalt-chromium metals. The 
demonstration used a 544-in. drive modifed to fly at 5 
win. above the disk’s surface. 

Bit-error rates attributed to media defects are kept well 
within the range accepted for Winchester disks. Because 
the medium is flexible, track anisotropy is a concern, but 
tests conducted by the producer show that only a 5% to 
10% reduction in density (as compared with a hard disk) 
can be attributed to the medium’s flexibility. The trampo- 
line effect caused by the stretching of the polyester across 
the disk makes it hard enough to withstand a substantial 
amount of shock. 

Another 1983 National Computer Conference an- 
nouncement that is late out of the gate is the Isomax 
particle technology, which Eastman Kodak Co., Roches- 
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ter, N.Y., promised for floppy disks in volume shipments 
by the end of 1983. The firm touts the proprietary pro- 
cess as the first commercially available medium that 
would support perpendicular-recording techniques. It re- 
portedly produces 0.2-~m particles that can be packed 
more closely than other oxides doped with cobalt—and 
they possess complete isotropy. 

But because cobalt exhibits a temperature dependence 
that affects the medium’s coercivity, researchers are still 
at work trying to get the maximum density forced by the 
temperature-density tradeoff. “We feel quite good about 
the research,” says Rodger Van Heyningen, an assistant 
director of research, but no promises have been made 
about deliveries. 

Meanwhile, in Armonk, N.Y., IBM Corp.’s 200-mega- 
byte 3480 cartridge tape drive—dubbed the Del Oro— 
has been built around a 4%-in.-wide chromium oxide tape 
housed in a 200-megabyte cartridge that measures 4 by 5 
by 1 in. Its linear density is 38,000 bytes/in. using 18 
thin-film heads to write a like number of parallel tracks 
in 24-K blocks; thus it can easily handle 6,250-bit/in. 4- 
K-byte blocks or larger—formats used in the standard 
1014-in. reel-to-reel tape. 

“IBM adopted a tape that was state of the art six to 
eight years ago,” says John Mallinson. But because the 
packaging itself is small and can be readily placed in a 
jukebox arrangement for quick handling, the Del Oro 
will shrink the area required to store tape, making it 
appropriate for use as the back end of a mass-storage 
subsystem. LJ 
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VLSI TESTERS 
HELP GUARANTEE 
CHIP QUALITY 








The use of very large-scale-integration testers during manufacturing 


makes it possible to produce quality chips at low cost [by Scott Kline 


emiconductor production volumes continue to in- 
crease as prices per function continue to drop. 
Spurred by the Japanese, recent competition has also put 
new emphasis on high-quality products. As a result, cost- 
effective and truly excellent test equipment is now 
essential. | 
Since the cost of testing is related to the number of 
components on chip and to the accuracy with which they 
are tested, these requirements are difficult to satisfy. 
Moreover, the marketplace has become diverse, with 
many degrees of complexity, many technologies, and 
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many applications. Testers cannot be unspecialized; they 
must address specific segments of the market. 

The semiconductor test marketplace can most usefully 
be divided into two main areas of circuit operation: lin- 
ear and digital, with the latter being further divided into 
logic and memory segments. Logic chips—including mi- 
croprocessors, microcontrollers, gate arrays, bus drivers, 
shift registers and other circuit elements—perform the 
actual data-processing and number-crunching that are an 
integral part of computer operations. Memory chips store 
the information used to execute or define programs, to- 
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1. Test-equipment market. The market for semiconductor automatic test equipment has been growing steadily and, considering the expected 
innovations in test-equipment technology, should increase even more rapidly in the next few years. 
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gether with the results of operations performed by the 
logic elements. 

In 1983, the worldwide marketplace for semiconductor 
testing was estimated at $644 million. Digital testing 
accounted for about 75% of this market: memory for 
30%, and logic-related devices for 45%. Linear and dis- 
crete components accounted for the remaining 25%. 

The difficulty both of manufacturing and of testing 
logic chips increases as they become more complex. 
Their complexity is commonly measured by counting the 
number of gates on chip—the degree, or scale, of integra- 
tion. Small-, medium-, large-, and very large-scale inte- 
gration are the four main categories of chip complexity. 

The boundaries from one region to the next are not 
always clear, but a general rule of thumb suggests that 
SSI contains up to 1,000 transistors, MSI up to 10,000, 
LSI up to 100,000, and VLSI more than 100,000. In 
1983, purchasers of testers for LSI and VLSI semicon- 
ductors accounted for approximately 41% of total sales, 
or $264 million. This year, 
sales estimates for VLSI tes- 
ters alone are in the region of 
$200 million. 

Of the companies manufac- 
turing VLSI semiconductors 
and also using test equipment, 
roughly 50% are merchant 
manufacturers, which include 
such companies as Texas In- 
struments, Motorola, Intel, 
and NEC, and whose primary 
business is to design, build, 
and sell semiconductor chips. 
Product designs from within 
the company are sold on the 
general market in the form of 
off-the-shelf microprocessors, 
microcontrollers, and _peri- 
pherals. However, an ever in- 
creasing number of products 
supplied by these companies 
are application-specific inte- 
grated circuits, such as gate arrays, standard cells, and 
programmable logic arrays. 

Another category of merchant manufacturer comprises 
custom houses. These firms will design a chip at the 
request of a specific customer, who presents them with 
design specifications and relies on their expertise and 
equipment to build what is needed. 

Captive manufacturers—including, IBM, Digital 
Equipment, and AT&T—make up a second type of test- 
equipment user. These manufacturers not only build 
semiconductors for use within their own organizations, 
but they also buy large quantities of semiconductor chips 
from the merchant manufacturers. As a result, their test 
requirements resemble both those of manufacturers as 
well as of end users, and consequently their testing needs 
are usually quite diverse. 

Many of their chips are task-specific and therefore 
nonstandard. Since these parts are proprietary and cus- 
tomized, their manufacturers are quite often required to 
produce specialized test equipment in-house. Special tech- 
nologies are purchased from the outside and must be 
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2. Customer types. Most semiconductor automated test 
equipment is purchased by the merchant manufacturers, who 
design custom and standard semiconductors for end users. 


tested during incoming inspection. 

Because of the proprietary nature of products in the 
captive market, it is hard to measure the size of the 
demand for testers in it. However, it makes up about 
35% of the market for VLSI testers and is increasing. 

Incoming inspection is a third major use for VLSI test 
equipment. Purchasers of semiconductors have tradition- 

ally wanted to assure themselves that the products com- 
ing through their doors are of high quality. However, 
two factors will reduce the need for incoming inspection 
in the VLSI test market. 

First, more complex chips will require more expensive 
testers, which will keep smaller-volume chip buyers from 
making large tester investments. Second, semiconductor 
manufacturers are reducing the need for incoming inspec- 
tion because they are making extensive tests before they 
ship products and are committing themselves to even 
more aggressive quality goals. The incoming-inspection 
market, which accounts for roughly 15% of the VLSI 
test market as a whole, is con- 
tinuing to decrease. 

Because of the different 
technologies employed in 
semiconductor design, it is 
very hard for one tester to ad- 
dress the full range of VLSI 
parts and still maintain a high 
level of performance. Differ- 
ent operating characteristics 
mean that these technologies 
present unique and challeng- 
ing test problems. 

The bipolar and emitter- 
coupled logic technologies, on 
the one hand, and the MOS 
and CMOS technologies, on 
the other, make up more than 
99% of the current semicon- 
ductor market. Both memo- 
ries and logic chips can be 
made from either technology. 
However there are some sig- 
nificant differences between and within both. 

The MOS-CMOS group is used in more than two 
thirds of all semiconductors sold today. N-MOS accounts 
for almost half of total sales. With this process, a manu- 
facturer can achieve high packing densities at a relatively 
low cost. Moreover, n-MOS parts are generally rugged 
and inexpensive—which is why they are so popular. 

Unfortunately, as technology drives VLSI toward high- 
er packing densities, the high power consumption of n- 
MOS can create heat problems when it is packed too 
densely. To continue with larger-scale integration, design- 
ers must be careful to evenly distribute the elements that 

_require high power, which drives up both the design time 
and expense. 

Recently, CMOS has gained momentum as a replace- 
ment for n-MOS, mainly because of its very low power 
consumption. Originally, CMOS was ideal for such appli- 
cations as watches and portable computers. At this state 
of the technology, its low power consumption is also 
becoming useful in the design of VLSI chips. As a result, 
because designers do not have to worry as much about 
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heat, they can-lay out their designs more quickly. 

CMOS is more expensive, however, and cannot be 
packed as. densély as n-MOS. Nonetheless, technology 
has significantly. narrowed the gap between n-MOS and 
CMOS packing densities and will continue to do so. As 
densities improve, implementing functions in parallel in 
the chip design. and shorter path lengths will continue to 
improve CMOS performance and popularity. CMOS 
faces another testing hurdle, too: It may require a very 
low capacitance ‘environment, 
achieved on a high-pin-count tester. 

ECL has gained a significant market niche because of 
its high speed.’ For most high-speed applications—25 
MHz and higher—ECL is the only available alternative. 
However, ECL has problems, too. Packing density is low 
because of the heat generated by the high power con- 
sumption of ECL, and it is extremely sensitive to such 
environmental ‘conditions as static and noise. It is also 
relatively expensive and poses serious design difficulties. 

These problems are being dealt with. New technol- 
Ogies, such as gate arrays, are reducing both the design 
time and the cost of ECL. In addition, computer-aided 
design systems are making it easier to design boards 
using this technology. 


Cost per test | 


One thing that i is almost unique about the semiconduc- 
tor industry is the way manufacturers are attaining high- 
er performance at a lower price. Technology has allowed 
manufacturers. to increase the complexity of their prod- 
ucts as they drive manufacturing prices down. Manufac- 
turers are constantly introducing new chips that outper- 
form everything that came before them. Then, as more 
and more competitors catch up and enter the market to 
sell these parts, prices drop still further. 

As manufacturing costs go down, testing becomes a 
larger proportion of each part’s cost, so it is quite desir- 
able to test. chips at a lower cost per part. This can be 
achieved in two ways: by lowering the price of the tester 
or by increasing its throughput. 

Lowering the price isn’t always easy, especially in the 
VLSI segment. of the industry. The number of pins, 
speed, and accuracy requirements of semiconductors are 
always increasing. Five years ago, a 40-pin device operat- 
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3. Shared resources. The traditional 
shared-resources architecture of semicon- 
ductor test equipment distributes a small 
number of central timing resources through a 
large switching. matrix to the appropriate 
groups of pins © on. ae unit under test. 
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ing at 10 MHz was state of the art. Now 68- and 120-pin 
packages are becoming common. MOS chips are routine- 
ly operating at 25 MHz, and ECL chips at 80 MHz, and 
there seems to be no upper limit. 

Gate arrays and system modules on some chips have 
pushed current pin counts to beyond 200. Because of 
these advances, the complexity and sheer size of the 
tester must increase—and along with this, the price. 
Therefore the requirement for a lower cost per test dic- 
tates that testers must have higher throughput. 


The importance of accuracy 


As the evolution from SSI to VLSI increases the com- 
plexity of integrated circuits, manufacturers have more 
time and money invested in each chip. It therefore be- 
comes essential that only good chips be shipped and, 
what is more important, that only bad chips be discard- 
ed. An inaccurate test system must be “guardbanded”— 
that is, if a chip is near the edge of its performance 
specification, it must be thrown away. 

When using testers with poor accuracy, test engineers 
cannot be sure whether it is the part that is actually out 
of specification or whether the tester, with degraded ac- 
curacy, has caused a chip to fail. As these marginal, but 
in reality good parts are thrown away, the manufactur- 
er’s costs increase, and the amount of test and manufac- 
turing capacity required to meet schedules is inflated 
artificially. 

At the present time, the typical accuracies of VLSI 
testers are in the range of 2 to 5 ns. However, certain 
specifications of some selected VLSI chips can be as low 
as 20 ns. One example would be the time it takes for a 
chip to respond with data after being addressed (access 
time). If the assumption is made that the tester has a 2- 
ns accuracy, this indicates that a 10% guardband would 
have to be used for this particular specification, in order 
to be sure that all parts that are accepted would in fact 
be within specifications. Any part that exhibits an access 
time of less than 18 ns would have to be rejected. 

Improved tester accuracy can therefore have great eco- 
nomic impact. Improving accuracy to better than 1 ns 
can easily save an additional 5% of good chips. This in 
turn can improve a manufacturer’s revenues significantly. 

When a test engineer has a 256-pin microprocessor 
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with more than half a million test vectors, tester-software 
capabilities become a very important part of the system 
operation. Moreover, given the many applications and 
technologies now available—linear or digital, ECL or 
CMOS, LSI or SSI, memory or logic, just to name a 
few—a test engineer might have to make use of several 
different testers over the course of a year. An attempt 
should therefore be made to have the tester-software 
environment and test language be as standard and high- 
level as possible, in order to make it easy to move from 
one system to the next. 

If possible, programs already written on other testers 
already in use, or developed on simulators or CAD sys- 
tems, should be able to be easily implemented on any 
tester already on the floor. If this is not possible, the test 
engineer has a choice of either keeping the old tester 
active or going through the long task of writing and 
debugging a new program. 


Productivity is critical 


Perhaps the most critical requirement for easy pro- 
grammability is engineering productivity. Test engineers 
are already scarce and the demand for those with experi- 
ence is constantly increasing so that a good engineer’s 
talents must be utilized to the fullest extent. In the past, 
programs for many complex ICs have taken months or 
even man-years to write. Both overhead and development 
time must be lowered to weeks or days, since, of course, 
productivity translates directly into savings for the 
manufacturer. : 

Reduced time for program development is also very 
important for meeting the needs of the growing market 
for application-specific integrated circuits. Since the man- 
ufacturers of these ICs are developing a large number of 
different chips, each one in relatively low volumes, long 
and expensive program development raises the cost of 
each one disproportionately. Even worse, the time that it 
takes to complete the program development process can 
seriously delay the shipment of these chips to customers. 

As computers become more deeply integrated into ev- 
ery phase of the engineering and manufacturing process, 
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4. Tester per pin. Connecting testing resources, on a one-to-one 
basis, to the appropriate pins on the unit under test permits greater 
performance from the available hardware, greater flexibility of the 
software, and improved overall test system throughput. 
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the resources developed in one area of the factory should 
ideally be used to promote the smooth operation of pro- 
cesses in other areas. In order to be better able to keep 
track of manufacturing difficulties, and to forestall or 
correct engineering design problems, as test results are 
obtained they can be supplied both to management and 
to engineering. Improved communications between com- 
puters on the test floor and those in other parts of the 
factory can aid data transfer and company communica- 
tions. Sophisticated data-management tools can track 
yield and productivity to ensure that quality and volume 
goals are being met. _ 

MOS technology is and will continue to be the domi- 
nant one in the semiconductor industry for several years. 
Of course, growth still continues in the other technol- 
ogies, such as ECL and bipolar. Since large merchant 
manufacturers typically deal in all three technologies, 
and because they each have different test requirements, 
testing all of these types of chips on one machine is now 
virtually impossible. Therefore, along with the technol- 
ogy mix comes an increasing mix of functions required of 
the tester. In chip manufacture, instead of dedicating 
each of several chips to different functions, the trend is 
to combine diverse functions on one chip. This tendency 
drives up complexity and pin counts, of course. It is 
already common, for example, to see memory functions 
integrated in the design of large microprocessors. Embed- 
ded memory, though now part of the processor, is still 
required to be tested with techniques used primarily on 
memory testers. Also, many of the new so-called “‘smart”’ 
memory chips require functions that are not available on 
typical memory test systems. 

Level-sensitive scan design is a test technique now 
being designed into some larger, more sophisticated tes- 
ters to permit them to access nodes deep within complex 
VLSI chips. The level-sensitive scan designs string to- 
gether a chain of 1s and Os and walk it through the 
entire chip, thereby allowing access to all nodes. 

This method imposes new demands on VLSI testers by 
requiring long vector sequences (in the millions), which 
is not supported by a majority of testers now on the 
market. Large numbers of these nodes cannot be tested 
adequately by conventional methods, because, on a large 
chip, they are many layers from an input pin. 


Implementing a solution 


In 1980, Megatest decided to design a test system that 
could address the requirements of VLSI devices. In late 
1983, they introduced a 256-pin, 40-to-80-MHz test sys- 
tem, based on AT&T Bell Laboratories’ Unix operating 


system, with a “‘tester-per-pin” architecture. This pro- 


vides all critical test resources, such as timing generators, 
vector memory, and wave formatters to be on every pin 
of the unit under test, as required. It makes test pro- 
gramming simple and straightforward. By using a tester 
with this type of architecture, manufacturers with a vari- 
ety of requirements will be able to test their products 
quickly, accurately, and inexpensively, and can expect to 
be prepared for the rapid changes that have come to be 
anticipated in the IC marketplace. LJ 


Scott Kline is product manager for software and networks 
with Megatest Corp., San Jose, Calif. 
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The new YEW Model 3087 Programmable 150mm Hybrid Recorder accepts 
12-channel inputs of DC V, seven standard TC’s and RTD, plus a DMM input. It 
prints out analog data in six clear, distinct colors together with digital data. A 
true all-in-one design, the 3087’s powerful functions cover an almost unlimited 
number of applications. Full-scale range, chart speeds, and 
alarms are programmable for each of the 12 channels. In 
the digital mode, computed data, ZIT, alarms or a program 
list is also printed out. And one multi-color ribbon cassette 
bo gives approximately six months of continuous use. For 
Alfin-@Qnhe — more information, contact Yokogawa Corp. of America, 
F_) —_(404)253-7000. In Europe: Yokogawa Electrofact B.V.(The 
Netherlands), (0)33-10543. In Japan: Yokogawa Hokushin 

Electric Corp., (03) 349-0621. 
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Some of the world’s most 
successful electronic firms 
have known about CTS for | 
years. They are currently 
specifying hundreds of highly 
reliable CTS components 
and subsystems that we may 
not have told you about. 


Here at CTS, we never meant to keep it 
a secret. Our only excuse is that we've 
been busy designing and manufacturing 
some of the most dependable, thoroughly 
tested electronic products available today. 
$306,000,000 worth in 1983. For years, 
the ‘big guys’ have been selecting CTS 
products on the basis of quality, reli- 
ability and cost effective performance. 

CTS components and subsystems can 
help you keep your customers satisfied. 
They offer greater reliability when field 
service costs are going through the roof. 
They increase customer satisfaction 
when competition is stealing your share- 
of-market. They help you build a better, 
more reliable product and do it cost 
effectively. 


Here is an example of the CTS reli- | 


ability “secret”: Who else but CTS 
would do over 148,000 element years of life 
testing on resistor networks? Many CTS 
customers have now eliminated costly 
incoming inspection of resistor networks. 
Using the same technology, CTS now 
offers Surface Mount resistor networks 
that take less board space and cut 
assembled system costs. | 
Learn more about the best kept 
“secret” in the electronics industry. 
Send today for a brochure showing 
the entire line of CTS electronic com- 
ponents and subsystems. It could be the 
first step toward making your products 
more reliable, more com- _— 
petitive, more saleable. ers 
Write: President, CTS —_ 3 
Corporation, 905 North 
West Boulevard, Elkhart, 
Indiana 46514. Phone: 
(219) 293-7511. 















Resistor Networks 

Hi-Rel solid ceramic SIPs 
and DIPs. Conformal coated 
SIPs. 

Phone: (219) 589-8200 





Custom Hybrid Circuits 
For demanding high reliability 
applications. 

Phone: (317) 463-2565 





Connectors 

Custom printed circuit board 
and military styles. 

Phone: (612) 941-9100 





Automotive Position 
Sensors 

Rotary and linear for pre- 
cise performance. 

Phone: (219) 293-7511 





Printed Circuit Boards 
Complex double-sided and 
multilayer styles. 

Phone: (415) 964-5000 


Modems, Stand 
Alone/Custom 

Intelligent signal processor 
base. Bell 212A compatible. 
Phone: (219) 293-7511 


Metal Enclosures 

Custom and standard for 
electronic systems. Cabinets, 
frames, card racks and parts. 
Phone: (408) 251-1600 


CTS MEANS RELIABILITY 


—in hundreds of electronic components and subsystems 
CTS CORPORATION ¢ ELKHART, INDIANA 
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Our capabilities 


in custom resistor networks 





We've got the people, 
the process and the 
packages to transform 
your resistor network 
needs into practical 
solutions, right now. 


Construction of Allen-Bradley 
|-DIP and I-SIP networks is 
unique. 





Our lead anchoring method 
provides 50% more design 
area, allowing more complex 
circuits and larger, higher 
power and more stable re- 
sistors. Proprietary inks give 
tighter TCR and tolerance 
capability, increased stability. 


let your imagination soar. 


— ©. ———)| OTHER 4 


P \f 


You benefit with more design 
flexibility, reliability and cost 
savings. And, our 18 pin DIP 
gives you even more resistors 
per network. For more cost 
Savings you can reduce circuit 
components with A-B’s user 
trimmable option. 











Through years of experi- 
ence, we've standardized 
process control. You profit 
from our volume production 
with consistent component- 








to-component characteristics. 
High processing yields give 
us the ability to meet tight 
AQL specs, and PPM quality 
experience. AT \ 





In addition, our CAD system 
prototype line provides you with 
answers on ‘what if” situa- 
tions. It gives us the ability to 
rapidly respond to your in- 
quiries and circuit changes. It 
all adds up to on-time delivery 
of your most imaginative 
resistor networks. 

For complete information, 
call or write today. Allen- 
Bradley, 1201 South Second 
Street, Milwaukee, WI 53204. 


ALLEN-BRADLEY 
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Announcing ETHAFOAM" 
Brand Anti-Static 


Polyethylene Foams 


for protecting sensitive 
electronic products 

from static damage 

in process, in transit, and 
in storage. 


~ Now you can help protect your delicate, 
high-value electronic products from 
electro-static damage with ETHAFOAM 
brand Anti-Static foam products. 
These polyethylene foams have an 
internal anti-static agent which reduces 
Static potential within the 
foams themselves. And 
they have the ability to _p 1000 


Static Decay Rate 


Maximum allowable time for charge 























A few ways you can 
-. | take advantage of 

, ETHAFOAM Anti-Static 
foams. 


Cushion packaging ap- 
Je | plications—ETHAFOAM 
“ne | Anti-Static foams can be 
used to protect sensitive 
electronic devices from 
ohysical and electro-static 
damage during ship- 
ment. They can be made 


ley alo a | ee er 
dissipate static dis- 22 TAL [perearom 21 a-se snet | | Case braces, saddles, pouch- 
charge from other BL CL etnaroam 220 Ansa ptank | isl ae! es, bags, envelopes, 
sources which could oll LTTE TTT TTT TT TT t+] wraps, interleaving and encapsulating products. 







damage your sensitive 500 
products. These proper- ka 
ties remain virtually un- 
affected throughout 
normal service life of the 
foams. What's more, the foams meet a government 
standard set for anti-static materials. 


Electrostatic voltage (p 
which ETHAFOAM A iC 


.1 0.2 1 


Time (seconds) for charge to dissipate 


Get anti-static protection along with traditional 


performance and cost benefits of ETHAFOAM. 


ETHAFOAM Anti-Static polyethylene foams provide 
the same cushioning characteristics, protective 
capabilities, and cost effectiveness as our other 
ETHAFOAM products. 

For example, the durability and resiliency of 
ETHAFOAM Anti-Static foams offer “dynamic cush- 
loning” and reusability. They protect from moisture, 
dust, and are resistant to chemical attack and 
temperature extremes in many applications. 

They're non-corrosive, non-flaking, and attrac- 
tive. And they’re consistent in quality from piece to 
piece. 

They’re cost-effective because their use can 
often reduce packaging material costs, along with 
labor, shipping, handling, and storage costs. And 
they often work just as well as other materials, but 
can cost far less. 
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ETHAFOAM Anti-Static foams provide a soft, 
non-abrasive cushion while protecting parts 
from static discharge. The foams can be 
made into trays or tote boxes, or they can be 
used as a lining inside those products. They can 
also be made into shunt (stuffing) boards and 
parts separators. 
Work station accessories—In this application, 
these anti-static foams can be made into table and 
bench top covers, floor mats, seat cushions, and 
many other products for clean room environments. 
For a free copy of our — 
new, 12-page brochure on 
ETHAFOAM Anti-Static poly- 
ethylene foams, write: 
ETHAFOAM Anti-Static Foam, 
DOW CHEMICAL U.S.A., a 
2020 Dow Center, 
Midland, MI ae 
48640. Or circle _— ‘ 
the number shown 
on your reader service card. 








DOW CHEMICAL U.S.A. 


<> 


* Trademark of The Dow Chemical Company 
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MODULES TURN 
IBM PC INTO 
VERSATILE SCOPE 











NEW 
PRODUCTS 


Interface and three-module set that use PC’s bus in place of an IEEE-488 
speed data acquisition, storage, and control (1 by Ann Jacobs 


igital-oscilloscope capability has been added to the 

IBM Corp. Personal Computer by Modular Instru- 
ments Inc.’s M100 interface bus and three new modules: 
the M202 12-bit, 8-channel analog-to-digital converter; 
the 24-K-word M210 memory module; and the M214 
data-acquisition-timer module, which has a minimum 
pulse rate of 65 ms with l-ys resolution. The M100 
instrument interface, introduced last year, turns a gener- 
al-purpose microcomputer into a sophisticated piece of 
laboratory equipment. 

‘Personal computer owners now have available to 
them the data acquisition and analysis features that once 
were available only with expensive, special-purpose in- 
struments,” points out Tom Davis, Modular Instruments’ 
marketing manager. “The advantage over a digital oscil- 
losope is that you have hard-disk backup.” 

Modular Instruments’ setup uses the computer’s bus 
rather than an IEEE-488 interface. Interfaces designed 
around the IEEE-488 external parallel bus can’t compete 
with the M100 in speed, nor are they as well suited to 
the laboratory, says Davis. 

Competing computer interface bus- 
es generally target industrial-process 
control and data-logging applica- 
tions, where ease of use, speed of 
operation, and flexibility are second- 
ary concerns. The M100 also elimi- 
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nates the arbitration problems of an external network. 

The M100 and its modules are flexible and easy to use. 
Modular Instruments’ digital-oscilloscope system uses 
standard laboratory baby-N connectors and provides all 
controls on the front panel. The user may plug in addi- 
tional M100-series modules for other analysis tasks 
alongside the three oscilloscope modules. Timing and 
communication are performed by the host computer. The 
digital-oscilloscope software gives several choices for sig- 
nal processing, including waveshape comparison with 
multiple-sweep display and waveform subtraction, auto- 
matic signal averaging of multiple sweeps, and fast Fouri- 
er transform. | 

Using an 8-channel multiplexer connected to a single- 
chip ADC through a sample-and-hold circuit, the M202 
implements a 12-bit, 8-channel ADC module. The mod- 
ule boasts a 10-us maximum conversion time, with rates 
as high as 200 kHz. It has a 50-kHz conversion rate 
when a software polling loop is employed. The M202 
module acquires data independently in hardware, freeing 
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INSTRUMENTS (1 INTEGRATED CIRCUITS 


the host for fast data display and storage. 

After the M210 memory module has captured the 
data, the host processor can transfer the data by taking 
control of the on-board address bus and reading the data 
into main memory under program control. | 

The M214 data-acquisition-timer module exactly syn- 
chronizes trigger-out with pulse train, which eliminates 
timing jitter. The stimulator output signal can be con- 
nected to an external stimulator in experiments where a 
synchronized stimulus is required. 

The M214’s hardware-generated sweep provides great- 
er trigger stability than is possible in software-triggered 
systems. Cursor-controlled windowing selects portions of 
waveform for display, and a single keystroke redisplays 
the sweep region within the cursors, magnified to fill the 
screen display. 

Existing stand-alone digital oscilloscopes generally 
have higher maximum digitizing rates. But they cannot 
give the flexibility of use and integration in a typical 
laboratory situation that Modular Instruments’ setup 
provides, according to Davis. Unlike software-triggered 
oscilloscope interfaces, Modular Instruments’ scope has 
the special features of completely hardware-generated 
sweep, including a precision analog level discriminator 
for triggering and synchronized hardware sweep timing. 

Other modules that can be used with the M100 main- 
frame include a ramp generator, a pulse generator, a 
level discriminator, digital input/output, and an edge 
detector. A software library of Basic and C functions is 
also provided; the technical manual instructs the user in 
writing special-purpose programs. Special-purpose soft- 
ware packages are also available. 

The M202, M210, and M214 are priced at $580, $480, 
and $350 each, respectively. The M100 mainframe, with 
nine slots, a power supply, and eight digital I/O lines, 
sells for $2,300. The oscilloscope software carries an 
$800 price tag. 

Modular Instruments Inc., P.O. Box 447, Southeastern, Pa., 19399. 
Phone (215) 337-4507 [Circle reader service number 338] 


Interference analyzer tests 
in 20- to 50-Hz range 


For ensuring that products conform with government 
electromagnetic-interference specifications, the EMC-11 
interference analyzer spans the frequency range from 20 
Hz to 50 Hz. The EMC-11 offers nine selectable band- 
widths and six low-pass/high-pass filters. It also provides 
for both balanced and unbalanced inputs at impedances 
of 50, 600, 10,000, and 100,000 (2, according to the 
manufacturer. 

Other standard features include provision for spec- 
trum-analyzer-type readout for use with conventional os- 
cilloscopes and a liquid-crystal frequency display accu- 
rate to within 0.01% +1 Hz. The EMC-11 can be 
operated from ac, an internal rechargeable battery, or 
external dc power sources. With an optional built-in 
IEEE-488 bus adapter, all front-panel functions can be 
controlled remotely. 

Delivery of the interference analyzer, which is priced 
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starting at $17,950, can be made within 90 days of re- 
ceipt of order. 

Penril Corp., Electro-Metrics Division, 100 Church St., Amsterdam, 
N.Y. 12010. Phone (518) 843-2600 [Circle 342] 


Digital oscilloscope takes 
samples at 50-MHz rates 


A digitizing module for the Prowler digital oscilloscope, 
the 8-bit N4009, extends data-acquisition capabilities of 
the Prowler at sampling rates up to 50 MHz. It comes 
with 4,000 data points per channel as standard—but can 
be ordered with 16,000 data points. In addition, the 
Prowler can be configured with one or two channels of 
acquisition. 

Using the Prowler’s digital trigger controls, the opera- 
tor can set the trigger exactly from one session to the 
next. Pretrigger delay captures fast transients, so the 





Operator can designate how much of the waveform is to 
be captured before the trigger event. 

The N4009 digitizer module sells for $2,500, and deliv- 
ery takes from 60 to 90 days after receipt of order. 
Norland Corp., Norland Dr., Fort Atkinson, Wis. 53538. 


Phone (414) 563-8456 [Circle 341] 


CMOS logic arrays put out 
20 mA per output 


A high-density CMOS logic-array family, the LL8000 
series, has the speed and output-current drive of bipolar 
TTL arrays and suits such specialized applications as 
memory and peripheral control, says the manufacturer. 

The LL8000 series is a 2-um, two-layer metal high- 
performance CMOS array family with 10-mA_ buffers 
reconfigurable to 20 mA per output. Gate counts range 
from 880 to 3,200. 

The LL8000 series is supported by more than 200 
LL7000 series macrocells from the same manufacturer as 
well as by more than 400 LL7000 series macrofunctions, 
with TTL speeds that are better than Schottky rates. 
Delay times are identical to the LL7000 series. 

Typical components with 3,000 gates using 68-pin plas- 
tic chip carriers and commercial specifications sell for 
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Teradyne Laser Systems. 


Cutting cost through thick and thin. 








At Teradyne, we're committed to cutting the cost of 
thick and thin film laser trimming. To cutting your cost of 
trimming hybrids, R-networks, monolithic circuits, and 
repairing memories—actively and passively. 

And were fulfilling that commitment in Teradyne’s 
traditional manner—through innovation. 

Teradyne has a long history of introducing industry 
firsts. Such as galvanometer beam positioning. Automatic 
substrate handling. High powered lasers. Automatic Trim- 
Setter. Automatic Trim Control. And a host of others. 

These innovations contribute to the cost-effectiveness 
of all of our equipment, including the W419 and W421 Pas- 
sive Laser Trim Systems. And reduce labor costs, as well, 
by lowering the skill level required to operate them. 

Our history of innovation has already given Teradyne 
the broadest product line in the industry. 

And by sharing advanced technology among systems 
we have achieved another cost-cutting innovation. Abso- 
lute Accuracy. 

Once calibrated, Absolute Accuracy gives you highly 
consistent beam positioning from system to system, 
increasing setup speed and reliability. Making the W419 
and W421 even more cost-effective. And more reliable. 

Besides expecting innovations from Teradyne, our 
customers expect outstanding service and support. And 
with over 20 technical service centers worldwide, Teradyne 
has more experienced people in more locations than any of 
our competitors. 

So if you're interested in cutting your cost through 
thick and thin, contact your nearest Teradyne sales office 
... or mail your business card to Teradyne Laser Systems, 
321 Harrison Avenue, Boston, MA 02118. 

But don’t delay. Missing our next innovation could be 
very costly. 
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$55 each in quantities of 2,000 to 5,000 pieces. The 
LL8000 series is available now. 

LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, Calif. 95035. 
Phone (408) 263-9494 [Circle 344] 


35-ns PLAs dissipate 
maximum of 125 mW 


Nine bipolar 20-pin programmable logic arrays dissipate 
125 mW, typical, according to the manufacturer, and 
require a maximum supply current of 45 mA. The maxi- 
mum access time of the PLAs is 35 ns over the commer- 
cial temperature range. 

The family is fabricated using the Schottky process, 
using titanitum-tungsten fuses. Their stated applications 
are for new low-power designs and existing systems that 
use 35-ns standard power sockets. 

Available now in plastic to fit commercial specifica- 
tions, the PLA chips sell for $3.75 each in hundreds. 
National Semiconductor Corp., 2900 Semiconductor Dr., Santa 
Clara, Calif. 95051. Phone (408) 721-5000 [Circle 343] 


Quality-control vision system 
is easy to program 


With a microcomputer-based vision system, users can 
develop their own inspection routines in one to three 
hours without the intervention of professional program- 
mers, the manufacturer says. PDQ performs real-time 
measurement, presence detection, pattern recognition, 
and other quality-control procedures. 

The PDQ (for Programs Developed Quickly) is a Z80- 
based microcomputer with 64-K bytes of main memory, 
a half-height disk drive with 368-K-byte capacity that 
stores 30 to 40 typical inspection programs, and a 12-in.- 
screen data terminal, required with initial installation. 
Also standard are controllers, a 9-in. video monitor, and 
up to two video cameras. Options include a second disk 
drive and a strip printer. 

Average per-product inspection times range up to 200 
ms, according to the complexity of the program. The 





76 


PDQ system is available installed in an electronic enclo- 
sure or as rack-mountable, stand-alone equipment. It op- 
erates on 117 V, 60 Hz; 230-V, 50-Hz systems are avail- 
able on special order. 

A single PDQ system sells for $26,500 to $35,000, 
depending on options. Delivery is in six to eight weeks 
from receipt of order. 

Key Image Systems Inc., 20100 Plummer St., Chatsworth, Calif. 
91311. Phone (818) 993-1911 [Circle 346] 


Lightweight TV camera can 
be worn by operator, robot 


A 2.3-0z TV camera that takes up 3 in.’ of space targets 
applications in medicine, aerospace, robotics, industrial 
inspection, and any other environment where size and 
weight in a remote sensor are critical. 





It requires 3 W of power. A 6-ft cable runs to the 
power supply, which can be an ac line or a 12-V battery. 
The electronics module’s output can drive a 50-ft video 
coaxial cable to a remote video monitor or recorder, 
according to the manufacturer. Originally developed for 
use on a pilot’s helmet in an aircraft simulator, the 
camera head is encapsulated in a shock-absorbing materi- 
al to give it extra ruggedness. 

A single unit is priced at $4,100. Delivery is in 60 days 
after receipt of order. | 
Applied Science Laboratories, a division of Applied Science Group 
Inc., 335 Bear Hill Rd., Waltham, Mass. 02154. 
Phone (617) 890-5100 [Circle 345] 


System lets Professional 350 


mimic PDP/11s under RT-11 


Users of the Digital Equipment Corp. Professional 350 
are being offered the Pro/TSX-Plus operating system, 
which transforms the computer into a low-cost, three- 
user PDP/11-compatible machine. Access is given to the 
entire range of applications and utilities under RT-11, 
DEC’s most popular operating system. 

The Pro/TSX-Plus operating system provides 64-K 
bytes of virtual address space for each task, permitting 
all RT-11 applications to be run. Data and directory 
caching improve file input/output speed, and the manu- 
facturer states that the facility reduces compilation time 
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More know-how 











than even 









the experts think: 


We've been developing and manu- 
facturing since right from 
the begining, 
when semi- 
conductors Ym 
come to 







High and ultrahigh frequencies, high 
current and high voltage can be achieved 
today only with transistors and diodes. 
We're also working intensively in this 
field to improve, sensitivity, electrical power characteristics and switching times etc. We do 

it all with state-of-the-art equipment and a team of top-notch engineers and technicians. 
And we make much more than transistors and diodes. Our product range includes integrated 
circuits, optoelectronic devices, subassemblies, film circuits and foil — keyboards. 

We will be glad to provide you with detailed information. Please send for our 16-page 
company brochure today. | 





Creative Technologies 
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When Reliability 
[s Your Aim, 
Solitron Is The Name! 


SWITCHMOS 


Eutectic Mounted 
Power 
MOSFETS 


In Isolated Packages 


% @ 









T0-61/I 
A 







TO-AIN/| # 


T0-228AA 
C 







¢ FASTER SWITCHING 

* GREATER RELIABILITY 

* LOW ON RESISTANCE 

* HEXAGONAL GEOMETRY 

¢ DRAIN TO SOURCE, 
VOLTAGE TO 800V 

* DRAIN CURRENTS TO 45A 


Solitron’s new series of power MOSFETS 
offer superior performance and 
reliability exceeding other similar 
semiconductor devices. Identified as 
SWITCHMOS, advanced power inte- 
grated technology now allows isolated 
packaging, reduced size and cost! 
Typical specifications include: 
















PKG. ID Vps 
A 45A-3A 50V-800V 
B 45A-3A 50V-800V 
E 45A-3A 50V-800V 





For complete information, 
contact Sales Dept. toll-free 
1-800-327-8462. 


Ejolitron 


DEVICES, INC. 


1177 Blue Heron Bivd. 
Riviera Beach, Florida 33404 
(305) 848-4311/TWX: (510) 952-7610 
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on DEC’s Fortran and its own Co- 
bol-Plus by 20% to 40%. Additional 
features include spooled printing, re- 
cord locking, concurrent program 
control, and a virtual debugger. 
Available now, with quantity dis- 
counts offered, the Pro/TSX-Plus 
sells for $900 for a single system. 
S&H Computer Systems, 1027 Seventh 
Ave. S., Nashville, Tenn. 37212. 
Phone (615) 327-3670 [Circle 347] 


Compiler lets IBM PC users 
write Unix-based software 


Using the Lattice C compiler with 
Unetix, a Unix-compatible operating 
system for IBM Corp.’s Personal 
Computer, software developers will 
now be able to write programs for 
both the PC-DOS and Unix markets 
on their Personal Computers, with- 
out having to change compilers. 
With the multitasking Unetix op- 
erating system, users can simulta- 
neously run and display several ap- 
plications software packages, wheth- 
er based on PC-DOS or Unix. 
Cross-versions of the Lattice C 
compiler will also be distributed, to 
run under a variety of Unix-based 
minicomputers and under the VMS 
system on Digital Equipment Corp.’s 
line of VAX minicomputers. 
Available now, the Unetix compil- 
er sells for $200 per unit; volume 
discounts are offered. 
Lantech Systems Inc., 9635 Wendell Rd., 
Dallas, Texas 75243. 
Phone (214) 340-4932 [Circle 348] 


Package links Unix users 
with IBM mainframes 


Stepping over a barrier that formerly 


‘denied Unix systems suppliers access 


to IBM Corp.’s mainframe comput- 
ers over IBM’s Systems Network Ar- 
chitecture, Access/SNA 3270 in- 
creases opportunities for applications 
of Unix in the business world. 
Because Access/SNA is written in 
C, the Unix version can be used with 
a wide range of operating systems. 


Special features include the ability to 


connect any ASCII terminal to an 
SNA network, to simultaneously 
support different types of printers, 
and to perform the functions of 3270 
cluster controllers. 


SOFTWARE (1 KEYBOARDS 


With the Unix version of Ac- 
cess/SNA, single- and multiuser 
Unix systems can emulate IBM 
products including the 3274/3276, 
8100, and 3770 systems. The soft- 
ware can also coexist with other 
Unix products. 

Complete documentation, written 
to match the standard format of 
Unix programmer manuals, is includ- 
ed as well as details on how to con- 
figure, access, and maintain Ac- 
cess/SNA in a Unix environment. 
Initial licensing fees for Access/SNA 
range from $75,000 to $100,000. The 
product is available now. 
Communications Solutions Inc., 992 S. Sar- 
atoga-Sunnyvale Rd., San Jose, Calif. 
95129. Phone (408) 725-1568 [Circle 349] 


Membrane keypad is backlit 


with little added thickness 


Electroluminescent backlit mem- 
brane keyboards offer full, even illu- 
mination with minimal thickness and 
can be designed for the selective 
lighting of individual switches, 
groups of switches, or border illumi- 
nation. The manufacturer is promot- 
ing the backlit keyboard as an alter- 
native to the pinpoint light provided 
by a light-emitting diode or incandes- 
cent display. 

The screen-printed panels are said 
to perform best with a dc-to-ac driv- 
er, but they can also be run on line 
current. 

Tactile and nontactile configura- 
tions are available, as well as envi- 
ronmental sealability and shielding 
against electromagnetic and radio- 
frequency interference. Dead fronting 
of the graphic overlay is another op- 
tion that is offered by to the 
manufacturer. 

Pricing and delivery information 
were unavailable at press time. 
Dorman Bogdanoff Corporate Center, Wil- 
low Pond, Andover, Mass. 01810. 

Phone (617) 470-0001 [Circle 356] 


Low-profile keyboard meets 
DIN ergonomic requirements 


An off-the-shelf keyboard, the DIN- 
123, meets standard ergonomic re- 
quirements for keyboards as estab- 
lished by the Deutsches Institut fiir 
Normung. The DIN-123 is _ con- 
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IT'S NO CRIME, 
If you're caught speeding with the new FASTBUS. 


Nuclear power and high energy physics data 

acquisition and processing requires maximum 

speed. The newly-available FASTBUS — using 

an MC 68000 for local processing — is designed 

just for that. Meeting worldwide size and electronic 

specification standards, it can acquire and 

process data at top speed in Europe, America, 

Japan, anywhere. 

<FASTBUS> 

@ Multi-Station & Multi-Bus-Master usable 

e 32 Bit DATA/ADDRESS Multi-Plexed. 

e MAX. DATA Transfer RATE 30 Mega Words/sec 

<KEK68KFPI> 

e FASTBUS Interface to MC 68000/12MHz 
Hi-Performance MPU 

e ADDRESS-SPACE EXPAND to 32 Bit 

e DATA — use “Long Word” 32 Bit 

e Internal RAM FAST-STATIC 16 KBYTES 

SLOW-DYNAMIC 128 KBYTES 
e DEC DR-11 Interface 
e2 Ch RS 232C/RS 422 Interface 


Meets IEEE Provisional Reg. No. P960 . MARUEI!I SHOJI CO LT D 
ag ® 


Product Name: KEK68KFPI 
6-7, 1 chome, Nakamachi, Musashino shi, Tokyo 180, Japan 
Tel. 0422-54-6800 





Export/Import Agent: ASKOM INCORPORATED, 54-5, 3 chome, Wada, Suginami-ku, Tokyo 166 Tel.: 03-317-2201 Telex: J29107 ASKOM Fax.: 03-317-1776 
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O 
EASY, RELIABLE SOLUTIONS £7 7o,, 
TO YOUR DESIGN PROBLEMS avr 


Focused strictly on design problems, CIRCUITS AND SOFTWARE FOR ELECTRONICS 
ENGINEERS delivers professional, innovative solutions for your most demanding projects. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast array of 
design problems conveniently organized into 25 vital categories by function. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS contains hundreds of 
circuit schematics and computer programs that have been proven to work and meet the highest 
standards of performance. 








These creative, new ideas and approaches keep you on top 


of what’s happening in the latest circuitry developments. | 
Edited by Howard Bierman, 


So whether you are a design engineer, technician or supervisor—don’t take the chance of being +Managing Editor, Technical— 


NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 


less than on top of the latest circuitry developments! Order your copy today! ElectronicsWeek Magazine 
Oe es i ae eR ee ee ee “| 
l ElectronicsWeek Magazine Books Ship to: | 
P.O. Box 541 
Before you tackle your —_| Hightstown, NJ 05820 Name | 
next project, order this —_|_ (609) 426-5070 Boneany | 
valuable resource today! | ae a eeu | 
end me ____—_—_— copy (copies) o 
| AND SOFTWARE FOR ELECTRONICS ENGI >et A9@ress eee 
Use the coupon or send i NEERS for $19.95 each. U.S. residents please 
mata ieiaues i din A | include local sales tax. City_____________ State _________ Zip | 
your company purcnase Order. | (Payment enclosed (postage & handling in- | 
cluded) Country 
_} Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. | 


SUT 
cys 


A | forma invoice requiring prepayment. some reason you’re not, there is a ten-day money- 
e | u Bill my company. Purchase order is attached. back guarantee that applies on all books. =f 





When Reliability 
ls Your Aim, | 
Solitron Is The Name! 


1000V 

SWITCHMOS 
POWER 

MOSFETS | 












lf you're looking for high voltage 
Power Mosfets with fast switching 
characteristics, look no further. 
Solitron’s new Switchmos series 
delivers improved current 
ratings, higher gains and 
Switching speeds. That's impor- 
tant news when you want to 
improve designs and need a 
reliable source for switching 
power supplies, motor controls, 
inverters, choppers, and 

voltage regulators. 


TYPENO. '!D 















Vps 



























SDIS0DA =2.5A 1000V 
SDTO38A 2.6A 1000V 
oDID4 0.3A = 1000V 
SDI9/ 2.0A  1000V 
SDIO8A = 3.7A = 1000V 





For complete information, | 
call Sales Dept. toll free 
1-800-327-8462. 


Soliton 


DEVICES, INC. 


1177 Blue Heron Blvd. 
Riviera Beach, Florida 33404 
(305) 848-4311/TWX: (510) 952-7610 
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trolled by an on-board microproces- 
sor and interfaces with IBM Corp.’s 
Personal Computer and with RS- 
232-C, RS-422, and RS-423 devices. 
For extended software implemen- 
tation, 21 reassignable function keys 
occupy the keyboard’s top row. Pric- 
ing was unavailable at press time. 
Amkey Inc., 220 Ballardvale St., Wilming- 
ton, Mass. 01887. 
Phone (617) 658-7800 [Circle 357] 


Unix-based mainframes reach 
midsized business markets 


Three mainframe systems, the largest 
with 12 megabytes of main memory, 
and related software run under a 
Unix-based system. The system tar- 
gets distributed data-processing envi- 
ronments in medium-sized businesses 
as well as in university and govern- 
ment settings. 

The A3 computer series can be 
configured with from 3 megabytes to 
12 megabytes of main memory, 8 to 
24 data-communication lines, and up 
to 1.5 gigabytes of disk storage at the 
high end. 

The XE 550 system is supported 
by its own software based on the 
Centix operating system, an en- 
hanced version of Unix V. The XE 
550 cluster processor supports up to 


16 PT 1500 intelligent terminals at 


speeds as high as 307 kb/s. The XE 
550 is modular and can be adapted 
to various workloads. 

Configured prices of the A3 main- 
frame series range from $136,000 to 
$450,000. Configured prices of the 
XE 550 system are from $43,300 to 
$102,855. Shipments of the A3 mod- 
el D will begin in November, with 
other models to follow. 

Burroughs Corp., 1 Burroughs PI., Detroit, 
Mich. 48232. 
Phone (313) 972-8818 [Circle 355] 


Desktop computer holds 12 
32032-based processor cards 


Up to 12 processor cards may be 
stuffed into the Expert 32, a multi- 
processor computer. The processor 
cards, the series E82/CPU2, are 
built around the 32032 32-bit micro- 
processor. Each E82/CPU2 offers 
32-K bytes of cache memory, a float- 
ing point processor, a memory man- 


COMPUTERS — DATA CONVERTERS 


agement unit, and a clock-calendar 
that works in real time. 

The system has a 16-slot, double- 
width VMEbus backplane. A stan- 
dard machine comes with a proces- 
sor board set, 512-K bytes of main 
memory expandable to 16 megabytes, 
a peripheral interface card with a di- 
rect-memory-access Small Computer 
Systems Interface for disk drives, 
and four RS-232 serial channels, ex- 
pandable to 20. A Centronics-com- 
patible parallel printer interface is 
provided, as is a 500-W power sup- 
ply and hard-disk drives with 10- 
megabytes of removable and 10-meg- 
abytes of fixed storage. 

The Expert 32 will support Unix 
by the end of the first quarter of 
1985. Compilers for Fortran, Pascal, 
C, and Modula 2 languages are 
available. 

Single-quantity prices for the sys- 
tem start at $17,700. Additional pro- 
cessor sets (E82/CPU2) and 2-mega- 
byte random-access memory cards 
(E82/RAM2) are also available for 
$3,850 and $5,625 each, respectively. 
The system will be available by the 
end of November. 

Elite Computer Systems, 4129 May St. 
Wichita, Kans. 67209. 
Phone (316) 942-6619 


Precision 12-bit ADC 
guarantees few errors 


No missing codes over the full tem- 
perature range and a total unadjust- 
ed error of 41 least significant bit 
are claimed by the manufacturer for 
the AD7582, a monolithic 12-bit 
CMOS analog-to-digital converter. 
Maximum conversion time is 100 ps. 

The converter requires a +5-V ex- 
ternal voltage reference and several 
passive components. An auto-zero 
comparator ensures low zero and 
gain errors, making external and cali- 
bration trims unnecessary. 

The four high-impedance analog 
inputs can be driven from source im- 
pedances of up to 2 kQ, eliminating 
the need for fast-settling buffer am- 
plifiers. The converter can accept an- 
alog signals of 0 to.5 V. 

The AD7582 is microprocessor- 
compatible and has a byte-selectable 
interface to an 8-bit bus. 

Housed in a 28-pin dual in-line 


[Circle 354] 
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SPEECH SYNTHESIZERS 


POWER 
THERMISTOR 


Inrush Suppressors 


package, the AD7582 comes in three 
temperature ranges and in both ce- 
ramic and plastic packages. The plas- 
tic KN, specified from 0°C to 70°C, 
is priced at $32.50. Availability in all 
grades is from stock. 

Analog Devices, Rte. 1, Industrial Park, 
P.O. Box 280, Norwood, Mass. 02062. 
Phone (617) 329-4700 [Circle 359] 


Synthesizer with 1,500 words 
is suitable for industrial use 


A solid-state programmable speech 
synthesizer designed for industrial 
use, the Voicalert has a 1,500-word 
vocabulary that can be manipulated 
to produce up to 12 phrases. It fea- 
tures message repeat and volume 
control and, the manufacturer says, 
speaks clearly and with an appropri- 
ate sense of urgency so that the lis- 
tener will know how to respond. 
The Voicalert sells for approxi- 
mately $300, and quantity discounts 
are available. Delivery will be made 
in two to four weeks. 
Voicalert Mktg., Engineered Systems Inc., 
2001 W. Campus Dr., Tempe, Ariz. 85282. 
Phone (602) 438-1362 [Circle 350] 


Peripheral uses RS-232-C 
to let computers talk 


The Calltext 5050 is a voice periph- 
eral that gives computers with an 
RS-232-C port the ability to speak 
using an extensive English vocabu- 
lary. It includes an updated version 
of the text-to-speech conversion algo- 
rithm used in earlier versions and a 
full-function telephone interface in a 
stand-alone package measuring 5.5 
by 9 by 16 in. 

Suited for uses in interactive sys- 
tems with either local or remote us- 
ers, the Calltext 5050 provides voice 
prompts, warnings, and responses. A 
push-button phone can be used to 
interact directly with any computer 
equipped with the peripheral. 

The telephone interface in the 
Calltext 5050 will both detect and 
generate dual-tone multifrequency 
signals and provide the controls nec- 
essary to answer and intiate calls. It 
connects to the telephone network 
through a standard RJ-11 modular 
connector. 

Available now, the Calltext 5050 


When power is first applied to an electronic circuit which uses a Capacitor, 
heater or motor as the load, a inrush up to 100 times greater than the normal 
current flow can occur. 

Unsuppressed inrush in an electronic circuit Can cause component _ 
breakdowns or malfunctions in the power supply, the main electronic circuit 
and the load. 


SEU I El C Ishizuka Electronics Corporation 


16-7, Higashikoiwa, 3-chome, Edogawa-ku, Tokyo 133, Japan TEL:03-658-5111 
eV. OD oN A picts tclo lm fol Md 6174 oO OLONIN IG ICICYs-. 
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SOLUTIONS TO DESIGN PROBLEMS 


CIRCUITS AND SOFTWARE 
FOR 
ELECTRONICS ENGINEERS 


Order # R370 


This invaluable resource is available for only $19.95. Focuses strictly on 
design problems and delivers professional, innovative solutions for your 
most demanding projects. STAY ON TOP OF THE LATEST CIRCUITRY 
DEVELOPMENTS. Order your copy today! Send $19.95 to: 


ElectronicsWeek Magazine Books, P.O. Box 541, Hightstown, NJ 08520 
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When Reliability 
Is Your Aim, 
Solitron Is The Name! 


SWITCHMOS 
POWER 
MOSFET 
CHIPS or 


WAFERS 















* HI-FREL APPLICATIONS 

° FAST SWITCHING 

¢ TEMPERATURE RANGE: 
—90°C TO 150°C 

* SPACE AND ENERGY SAVINGS 

- UP T0 800 VOLTS 

* UP TO 45 AMPS 


Now you can achieve greater 
reliability and performance in your 
hybrid circuitry by specifying 
Solitron SWITCHMOS Chips! The 
most advanced state-of-the-art 
technology is found in each hi-rel 
SWITCHMOS Chip, providing 
designers superior performance 

for applications including switching 
power supplies, motor controls, 
amplifiers, inverters, choppers 

and voltage regulators. Gold or 
chrome silver backside metalization 
for eutectic or soft solder 

mounting is available. 


For complete information, 
contact Sales Dept. toll-free 
1-800-327-8462. 


Molitron 


DEVICES, INC. 


1177 Blue Heron Blvd. 
Riviera Beach. Florida 33404 
(305) 848-431 1/TWX: (510) 952-7610 
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supports up to three simultaneous 
conversations. Equipped to handle a 
single conversation, the unit costs 
$2,975 in single quantities. It can be 
upgraded to handle additional simul- 
taneous conversations by installing 
CT5010 expansion cards priced at 
$2,700 each. 

Speech Plus Inc., 461 N. Bernardo Ave., 
Mountain View, Calif. 94043. 
Phone (415) 964-7023. [Circle 351] 


Motion-control card fits new 
or existing machines, robots 


Driving eight axes with programma- 
ble position, velocity, acceleration, 
and gain, a programmable motion- 
control card can be integrated into 





new or already installed robots and 
other machinery. Each card fits an 


industry-standard servo amplifier 
chassis slot and runs under the con- 
trol of a personal computer in Basic 
language. 

A 400-step motion buffer is locat- 
ed on the card. Operation at 200,000 
encoder counts/s, with linear and 
circular interpolation, is possible. 
Hydraulic or dc servos are controlled 
with or without tachometer loop. 

In small quantities, the card sells 
for less than $700. 

Delta Tau Data Systems Inc., 21115 Os- 
borne St., Canoga Park, Calif. 91304. 
Phone (213) 998-2095 [Circle 353] 


Robot dispenses liquid 
quickly, without clogging 


A liquid-dispensing system that uses 
a virtually nonclogging valve is said 
by the manufacturer to perform 
automatic solder masking and pre- 
conformal coating masking for print- 
ed-circuit boards up to 35 times fast- 


ROBOTICS 01 MICROSYSTEMS 


er than other processes, at speeds up 
to 55 in./s. Typically, 12 panels, 
each requiring eight masked pads 
and one masked strip 2 in. long, can 
be solder-masked in 50 s. 

The ECLD 311, a robotic system, 
also controls very low flow rates 





with no clogging. The adjustable 
flow rate permits the creation of a 
variety of patterns over an area up to 
20 by 22 in. The robot’s end effector 
rotates the dispensing tip 90°, so that 
maskant can be dispensed on the 
sides of pins and components. Dis- 
pensing time is programmable to a 
resolution within 0.001 s. 

The end effector of the ECLD 311 
is controlled by a Seiko RT-3000 dc 
servo robot. An RS-232-C port al- 
lows interfacing to a host and pro- 
vides off-line programming. Addi- 
tional input/output ports are also 
present for multiple work-cell 
applications. 

Board tooling is available from the 
manufacturer. The ECLD 311 in- 
cludes the robot, the end effector, 
and software mounted in a steel base. 
The system is priced from $40,000 to 
$45,000, with delivery in six weeks. 
Chad Industries, 1060-K N. Batavia St., Or- 
ange, Calif. 92667. 
Phone (714) 997-4350 [Circle 352] 


Eurocard-sized module 
has 34-K bytes of RAM 


A Eurocard-sized single-board com- 
puter, the DSBC 09 is built around a 
6809 microprocessor with 34-K bytes 
of CMOS memory. The module has 
an RS-232-C serial port for use with 
a terminal or modem, with program- 
mable baud rates from 50 to 19,200 
bits per second. It also includes two 
8-bit parallel ports. 

On-board memory includes 2-K 
bytes of memory for bootstrap opera- 
tions, plus sockets to accommodate 
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up to 32-K bytes of random-access 
memory or programmable read-only 
memory, with battery-backed circuit- 
ry to support CMOS processors. 

Built on the RM 65 bus, the 
DSBC module operates with 6809 or 
6502 microprocessors or with CMOS 
65C02, 65C102, or 65C112 proces- 
sors. Two sockets are provided, one 
for the 6809 and one for the 6500 
parts. When a CMOS part is used 
with CMOS memory circuits, the en- 
tire board can be battery operated. 

The  100-by-160-mm module 
comes with a 64-pin connector as 
standard. The module can also be 
expanded with RM 65 modules such 
as digital and analog input/output 
and peripheral controllers. 

Available now, the DSBC 09, mi- 
nus memory, sells for $275 each in 
25-piece quantities. 

Dynatem Inc., 22600-D Lambert St., Suite 
1007, El Toro, Calif. 92630. 
Phone (714) 855-3235 



















[Circle 366] 









LSI-11 memory card 
has 30-ns access time 


A memory board for the Digital 
Equipment Corp. Q-bus, the MM11, 
is compatible with LSI-11/23, 11/73, 
and MicroVAX I processors. The 
dual-width module has a typical ac- 
cess time of 30 ns in the block-trans- 
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UNBELIEVABLE PRICES!! 


EPSON — 


80 COLUMN PRINTERS 


say: My 


NEW Near Letter Guality 
PRINTER 


LQ 1500 200/67 c.p.s. Tractor/Friction 


CB5622 10 ft. 36/36 pin standard parallel 

CB5609 10 ft. 36/25 pin parallel for IBM 

CB5618 6 ft. 36/16 pin parallel for TI-99/4A 
CBS5629 10 ft. 25 pin standard RS-232 (fully loaded) 
CB5620 6Gft. parallel for TRS 80 Model I-111-IV 

RS1Y RS-232 Y cable for TI-99/4A 


CARDCO G 

APPLE DUMPLING GX 

GRAPPLER PLUS 

Buffered (16K) GRAPPLER PLUS _. 
8148 Ser. (For RX or FX re) 
8161 IEEE-488 Interface.._.. 


DPR 192 For EPSON 80 col. printers : 

OPR 193 For EPSON 132 col. printers... 0.2.0.2 ee 6.00 

Elek-Tek Dust Covers available for most models... 6. 6. 5.00 
CORP. ACCTS. INVITED. MIN. ORD. $15.00 Mastercard or Visa by mail or phone. Mail Cashier’s Cneck, Money Ord., Pers. Check (2 wks. to cir.) Add $4 1st 
item. (AK, Hi, P.R., CANADA ADD $10.00 FIRST ITEM) $1.00 ea. add’! shpg. & hand!. Shipments to IL address add 7% tax. Prices subj. to change WRITE 
FOR FREE CATALOG. RETURN POLICY: Replacement only for defective on arrival. Thereafter, MFR. Warranty applies. All ELEK-TEK MERCHANDISE IS BRAND 
NEW, FIRST QUALITY AND COMPLETE. 


ELEK-T EK inc. 


Ut PA, Mela xollaW UZ Mm Clalloxololoni @-jel-> &) 
(800) 621-1269 (342) 677-7660 
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MICROSYSTEMS (| COMMUNICATIONS (| DISPLAYS 


fer mode. It is also compatible with both 256-K and 64- 
K dynamic random-access memories for maximum ca- 
pacities of two megabytes and 512-K bytes, respectively. 
It also has user-programmable jumpers for 22- or 18-bit 
addressing, 16- or 256-word block mode capacity, 4- or 
2-K word input/output paging, standard or optional col- 
umn strobe-refresh (CSR) address, column strobe-refresh 
disable, and parity logic disable. 

Said to have low power consumption, the MM11 re- 
quires 1 A at +5 V. Available now, the single-piece 
price is $1,295 for 512-K-byte capacity. 

Andromeda Systems Inc., 9000 Eton Ave., Canoga Park, Calif. 
91304. Phone (818) 709-7600 [Circle 367] 





Dual-processor computer 
is suitable for networks 


The DPX86/ME is a single-board system that includes a 
dual-processor architecture with both the Intel 80286 
and 80186 microprocessors, each running dedicated envi- 
ronments. A shared-memory feature allows input/output 
processing including Ethernet, RS-232-C asynchronous 
communications, and a choice of Centronics or a Small 
Computer Systems Interface. A total of up to 1 megabyte 
of random-access memory and 400-K bytes of read-only 
memory can be also be configured. Additional RAM— 
up to 16 megabytes—can be accessed through the Intel 
iLBX memory extension interface. 

Using the Intel 286 makes at least three major operat- 
ing systems available, including Xenix, RMX286, and 
PC-DOS. Networking software includes a real-time net- 
work executive and the TCP/IP Arpanet protocols. 

Available in mid-November, the DPX86/ME starts at 
$4,000 for a basic board in quantities of 100. 

Little Machines Inc., 4141 Jutland Dr., San Diego, Calif., 92117. 
Phone (619) 483-3606 [Circle 368] 


Voice-and-data stations 
emulate IBM/3270 terminals 


The Series 25 voice-and-data work station merges tele- 
phone features with IBM Corp. 3270 terminal system 
display. An internal modem allows the system to dial 


nn 
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into various asynchronous hosts and data bases. Both the 
2510 and 2520 work stations provide high-resolution, 
nonglare, 9-in. display; an internal modem; a speaker 
phone; and password security. 

Each includes auto dial, a personal directory, three- 
party teleconferencing, user-programmable telephone 
keys, and auto redial. Both also support calendar func- 
tions with an audio and visual reminder system. 

In addition, both models support asynchronous com- 
munications. The 2510 operates as an asynchronous dis- 
play terminal with a tuckaway typewriter-style keyboard. 
The 2520 can be connected to a controller in order to 
emulate 3270 displays and handle standard asynchronous 
communications. 

Available now, the 2510 is priced at $1,295 and the 
2520 at $1,895. 

Lee Data Corp., 7075 Flying Cloud Dr., Minneapolis, Minn., 55344. 
Phone (612) 828-0300 [Circle 370] 























80-line PBX grows 
in 16-line increments 


Targeted for small businesses, hotels, and motels, the 
SD-80 private branch exchange offers a range from 16 
lines and 4 trunks to 80 lines and 16 trunks. Compact 
enough for wall mounting, the SD-80 comes with or 
without a console. 

The PBX allows for growth in increments of 16 lines 
and four trunks and is said to offer many of the features 
available on larger switches. Also included are station 
message detail recording, toll restriction, dual-tone multi- 
frequency operation, upgradable memory for future en- 
hancements, and automatic on-line diagnostics. The SD- 
80 is convection cooled. 

Available in production quantities, the SD-80 is priced 
according to configuration. The company says that prices 
are in line with systems with similar capabilities. 
Siemens Communications Systems Inc., 186 Wood Ave. S., Iselin, 
N.J. 08830. Phone (201) 321-4842 [Circle 369] 


1-by-8 display can handle 
upper-, lower-case characters 


The SP-480-006 displays alphabetic characters in both 
upper and lower case, while commonly used symbols, 
numbers, and custom characters can be displayed easily 
within a dot-matrix format. It is available in a one-line- 
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by-eight-character configuration. 

Measuring 1.725 by 8.35 in. with a 
depth of 0.769 in., the SP-480-006’s 
brightness output is measured at 100 
fL at 1/16 multiplexed duty cycle. 
Cathode current measures 4.8 mA; 
anode current is 150 mA at 1/16 
duty cycle. 

Flying leads extend 1.36 in. from 
the display body and may be formed 
into any interconnection angle re- 
quired. The display refreshes in 8 ms 
and operates at a typical 180 V dc. 
Operating temperatures range from 
0° to 55°C. 

Beckman Industrial Corp., 2500 Harbor 
Blvd., Fullerton, Calif., 92634. 
Phone (714) 871-4848 [Circle 372] 


Intelligent module has 
16-character display 


The AN-16 intelligent display mod- 
ule is a microprocessor-based 16- 
character alphanumeric display. Up 
to 256 messages may be prepro- 
grammed and are displayed by send- 
ing an escape sequence to the unit. 
The AN-16 will first clear a current 
display and then display a prepro- 
grammed message. 

It can also be preprogrammed to 
respond to a particular address. Thus 
up to 256 units can be connected on 
the same serial port and still be ac- 
cessed individually. All units can be 
configured for broadcast messages or 
selected units can be enabled or dis- 
abled. An RS-232-C serial input with 
selectable baud rates from 300 to 
9,600 b/s is standard. The module 
needs a single 5-V dc supply. 

Larcan Corp., P.O. Box 1119, Hermitage, 
Pa. 16148. 
Phone (412) 342-5222 [Circle 371] 


Unit's ROM commands 
simplify plotting, drawing 


The HI-80, an intelligent, four-color- 
pen plotter/printer for business 
graphics, features read-only memory 
commands that simplify 42 plotting 
and 17 drawing functions. The unit 
uses the manufacturer’s standard 
print and plot ROM commands for 
presenting graphic data, which is 
generated by existing software on ei- 
ther paper or overhead-projector 
transparency film. With its variety of 
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VMEbus 
PRODUCT ANNOUNCEMENT 


SAIC is introducing a complete product line based on the VMEbus. The 
product line includes digital 1/O, analog 1/O, AC 1/O, pulse rate 1/O, syn- 
chro/resolver and host computer interfaces. SAIC’s product line offers a com- 
plete I/O solution for the VMEbus. The digital 1/O modules feature 64-bit TTL 
1/O, 128-bit TTL 1/O, 32-bit change-of-state digital inputs, and a wide range of 
other I/O solutions for the VMEbus including optically coupled |/O modules and 
telecommunication I/O modules. SAIC’s VME megamodule product line fea- 
tures a subset of 1/O modules that support built-in-test logic, 8-,16-, and 32-bit 
transfers. 


The SAIC analog !/O product line features an analog private bus on the P2 
backplane that supports SAIC’s analog-to-digital converter and low-cost multi- 
plexer expansion modules. A subset of the analog product lines features built- 
in-test logic for isolating failures to the card level. The analog product line 
includes a 32-channel multiplexer, 64-channel multiplexer, a high-speed 40KHz 
ADC with on board multiplexers, a low cost ADC module with programmable 
gain and end of conversion interrupts. The analog product line also includes a 
16-channel analog output module that features external update strobes and 
double buffered D/A converter. 


The SAIC synchro/resolver product line supports a wide range of references 
and is designed with built-in-test logic to support fault isolation to the card level. 
The digital to synchro/resolver module is a dual-channel converter and is avail- 
able with both 1.5VA and 4.5VA options. 


The host computer interface product line includes a DR11W for communi- 
cating with Perkin-Elmer, Data General, DEC, Harris and Prime computers, a 
Gould/SEL HSD interface that supports 32-bit transfers and a VME-to-VME 
DMA link, that supports 8-, 16-, and 32-bit transfers. 


Other SAIC VMEbus products include a VMEbus repeater for configuring 
large 1/O subsystems without intelligence on the repeated bus. Delivery is 90 to 
120 days, ARO. 


VME MICROSYSTEMS DIVISION 
Science Applications International Corp. 
2109 W. Clinton Avenue 

Huntsville, Alabama 35805 

Carroll Williams 

(205) 533-5900, x338 
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Science Applications 
International Corporation 


HIGH REL 
POWER TRANSISTORS 


r 


Ge me a5 


Teledyne Crystalonics offers a line of high reliability 
power transistors and darlingtons designed to meet 
aerospace screening and burn-in requirements 
assuring performance and delivery. 


The transistors are processed in our new wafer fab 
clean rooms using the latest processing techniques 
and equipment with state-of-the-art process controls 
and monitoring. 


Geometries currently in production cover NPN/PNP 
complementary transistors and darlingtons with 
ratings from 3 to 50 Amps and 80 to 500 Volts. Some 
standard types are 2N6282-2N6287, 2N5329, 2N5330, 
2N6274 to 2N6277, 2N6032, 2N6033, 2N6278 to 2N6281, 
2N6377 to 2N6379, 2N5678, 2N6350 to 2N6353, 2N3867, 
2N3868, 2N3719, 2N3720, 2N6303, 2N3766, 2N376/7. 


“$$ TELEDYNE CRYSTALONICS 


147 Sherman Street, Cambridge, MA 02140 
Tel (617) 491-1670, TWX 710-320-1196 
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NOW 
AVAILABLE! 


1984-85 


Electronics 
Buyers’ 
Guide 








6.35 MAX 25 


The industry's most 
often-used directory: 


@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@® FREE current current catalog retrieval 
service. 


Price: $50 
(Add $20 for air mail] 


Send order with payment to: 


GQUGAWA OIG AWA ELECTRIC CO., LTD. Barbara Copcutt 


Manufacturers of miniature and subminiature lamps since 1967 Electronics Buyers’ Guide 


3-14-12 Hatanodai, Shinagawa-ku, Tokyo, Japan. Phone: Tokyo (03)781-9994 RSS atl Ine 
Telex: J32694 OIGAWAMF Fax: (03)781-9244 Cable: “OIGAWAMF” TOKYO Maidenhead SL6  2QL, 
England 


@ Please send inquiries directly to us by /etter, telex or cable. 
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Our new model DB-2005E fully automated high-speed 

eutectic die bonder is among the fastest die bonders 

now available on the market. Using the direct bonding 

method with a pattern recognition system, this die 

bonder has been developed for bonding small size 

dice such as TO-92 and SOT packages. 

Features: 

@Direct die bonding on lead frame from wafer expand tray 

@Capacity for handling wafers up to 5” diameter — 

@Stable stacker-type loader and multi-magazine-type un- 
loader 

@Bonding speed: 0.7 seconds 





For details, write today 


TOKYO SOKUHAN CO., LTD. 


2-19-3 Nishi Gotanda, Tokyo 141, Japan Phone: (03)492-6104 Fax: (03)495-0983 
Telex: 0246-8017 TOSOKU J. Cable Address: SOKUHAN TOKYO 
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World Meriets 
Forecast 
Data Book 


1984 World Markets 
Forecast Data Book 
_ by the Editors of ElectronicsWeek 


Forecasting Analysis of Changing 
Demands in the Electronics Market 


The all new and revised edition of the 
1984 World Markets Forecast Data Book 
is now available! 


In its new format and design, this 
exclusive report offers you a worldwide 
research effort, conducted by the editors 
of ElectronicsWeek. 


Covering more than 800 products in 

13 countries, this comprehensive and 
authoritative forecast is an essential tool 
for those seriously concerned about 
changing market demands. 


The 26th annual market forecast gives an analytical profile 
using descriptive tables and charts. The 1984 edition covers 
current and future market demands in the USA, Western 
Europe and Japan. There are over 40 pages of in depth data on 
the outlook for 845 electronics products in the categories of: 
semiconductors * components * communications equipment 

¢ data-processing and office equipment « industrial electronics 
* consumer electronics * test and measurement equipment. 


Immediately acquire the investigative research 
statistics from ElectronicsWeek’'s highly experi- 
enced editors. There are 20 additional pages of 
market-estimates and growth-rate data tables. 
The topics include: 


¢ Compound annual growth rates for 1982-1987 for U.S. 

e U.S. and Europe report research methodologies 

e Industry summary for all markets 

¢ Country-by-country, product- by-product market esti- 
mates for Belgium, Denmark, France, Italy, the Netherlands, 
Norway, Spain, Sweden, Switzerland, United Kingdom and 
West Germany. , 


Covers a broad range of extremely important 
information on: 

U.S. market estimates and growth rates for semiconductors 
and 15 other components categories, consumer, federal and 
industrial electronics and commercial equipment. 


Western Europe country-by-country consumption break- 
down for 84 types of electronic equipment and 46 
components. 


Japan’s changing demand for 89 equipment products, 59 
components and the semiconductor market through the 
year 1987. 


Page after page, this investigative report offers a solid base of valuable information and 
detailed analysis essential to decision-makers and researchers in the electronics market. 


Order your copy today for immediate delivery! 


Electronics Week Books 
P.O. Box 541 

Hightstown, N.J. 08520 
(Tel.) 609/426-5070 


| Name 
Send me copy (copies) of 
ElectronicsWeek’s 1984 World Title or dept. 
| Markets Forecast Data Book at 
$175 each, plus local sales tax in Company 
| USA. Full payment must accompany 
order, or a pro forma invoice will be 
| sent upon request. Price includes Address 
| first-class mail in North America, air 
shipment elsewhere. \WMF-84 State or country 
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ElectronicsWeek Books 


McGraw-Hill Publications Co. 
Maidenhead, Berkshire SL6 2OL England 


European Circulation Center 
Shoppenhangers Road 
(TIx.) 84884 





City 


Zip (USA) 
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STANDARD 
PRODUCTS 


LIMIT AND SAFETY SWIT 


PROXIMITY SWITCHES 
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Sinenen an * CcrMPOCnioOt 
CURRENT SENSORS 


TEMPERATURE SENSORS 


HALL EFFECT SENSORS AND SWITCHES 
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Our huge range of sensing 
devices has been built up over 
a period of 50 years dedica- 
tion to satisfying individual 
customer needs by develop- 
ing new products. 

Over recent years. this 
range has been consolidated 
with many innovative, ad- 
vanced technology products — 
including new generation 
microprocessor compatible 
devices — for the more accur- 
ate measurement of control- 
oriented parameters. And, as 


sensors become smaller and 
smaller, so the choice from 
Honeywell MICRO SWITCH 
becomes larger. Today, there 
are over 50000 products on 
offer. Many of these originated 
in response to meeting a cus- 
tomer’s specific needs for po- 
sition, pressure, current and 
temperature sensing. 

And just as important as 
the devices themselves is the 
in-depth, expert advice that 
is freely available from 
Honeywell MICRO SWITCH 


PROOUCT RANGE 
SIZE 





sales engineers. They offer 
valuable advice in_ helping 
your organisation select the 
most effective device in each 
application. Or discover new 
solutions when required. 

So if you have a sensing re- 
quirement, it makes sense to 
check us out first. 


Honeywell Europe S.A. 
Components Group 
Avenue Henri Matisse 14 
1140 Brussels 

Belgium 


Together, we can find the answers. 
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ybrids 


You give us the details, 
we'll take care of the rest. 


REDUCTION OF: 
—-Overall Costs 


-Problems 

~Headaches 

—-PCB Dimensions and Complexity 
-Number of Components 

-Testing Difficulties 


MAIN FEATURES: TELECONTROLLI 





oe Se ances THICK & THIN FILM HYBRID CIRCUITS 
u . 

Automatic laser trimming ELECTRONIC MODULES 

Automatic placement robots M™ 80141 NAPOLI - VIA S. GIOVANNI DE MATHA 49/51 


- : 3100 - — 

Strong quality control TEL. (081) 7513100 (PBX) - TELEX 722062 - ITALY 
@ 20129 MILANO - V.LE REGINA GIOVANNA 8 

Fast adaptive response for YOUR needs. - TEL. (02) 206134 (PBX) - TELEX 331604 - ITALY 
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PRINTERS 0 TEST EQUIPMENT 





ROM commands, the HI-80 can produce multicolor im- 
ages including pie charts, spirals, arcs, circles, and, in the 
printer mode, a variety of fonts and character sizes. The 
unit 80 uses a four-pen cassette containing ball-point and 
fiber-tip pens, and its standard colors are red, green, 
blue, and black. 

The HI-80 has a repeatability of within 0.012 in. and a 
minimum step size of 0.0004 in. In the plotter mode, 
effective X-Y axis size is 10.5 by 7.6 in. with a maximum 
plotting speed of 9 in./s along either axis. In the printer 
mode, the HI-80 prints at 6.5 characters/s and carries a 
set of 96 ASCII, 32 international, and 96 graphic 
characters. 

Available now, it is priced at about $350 in orders of 
1,000 units or more. 

Epson OEM Products Division, 23600 Telo Ave., Torrance, Calif. 
90505. Phone (213) 534-4500 [Circle 375] 





Daisy-wheel printers 
make only 55 dB of noise 


Two models in a series of quiet daisy-wheel printers, the 
DP-55SQ and DP-20, print at noise levels below 55 dB. 
The model DP-55Q is rated at under 60 dB. Carrying a 
one-year warranty, all three models are virtually silent in 
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the standby mode, because they do not require a cooling 
fan. 

The DP-55Q and DP-55SQ have a mean-time-before- 
failure rating of 6,000 h; the DP-20’s MTBF is 2,500 h. 
The model DP-55Q/SQ (pictured) can use standard plas- 
tic or metal printwheels in over 100 font styles. The DP 
series is available with a Centronics-compatible interface, 
which has self-contained word-processing firmware; this 
allows the unit to print in bold and with underlining, 
centering, and shadow printing. Accessories include a 
single-bin sheet feeder, dual-bin sheet feeder, and a bidir- 
ectional tractor. 

Suggested retail prices for the printers are $799 for the 
DP-20, $2,195 for the DP-55Q, and $2,395 for the DP- 
55SQ. 

Data Products Corp., 6200 Canoga Ave., Woodland Hills, Calif. 
91365. Phone (818) 887-8000 [Circle 376] 


Laser printer has 
16 resident fonts 


With high-resolution graphics and variable font capabili- 
ties, the LNO1B and LNOIS laser printers can mix vari- 
ous text fonts on the same page. The printers are suitable 
for use in computer-aided design and business graphics 
applications. 

The LNOI1B features 16 resident labeling fonts and 
Calcomp plotter-type graphics, and supports the compa- 
ny’s base Remote Graphic Instruction Set. The LNOIS 
has 12 resident text fonts in four weights and supports 
Tektronix Inc. 4010 and 4014 graphics protocols. Both 
printers are supported by the company’s VAX/VMS op- 
erating system, and the LNOIS is supported by all PDP/ 
11 operating systems. Available within 30 days, the 
LNO1B sells for $22,520, the LNOIS for $29,995. 

Digital Equipment Corp., 129 Parker Ave., Maynard, Mass. 01754. 
[Circle 358] 


Logic tester checks 
advanced Schottky TTL parts 


An addition to a line of production test equipment, the 
model S-3225 advanced logic tester 1s designed to accu- 
rately test advanced Schottky TTL components. The 
model S-3225 is a computer-controlled system suitable 
for high-throughput applications such as quality control 
and receiving inspection, as well as_ engineering 
applications. 

The S-3225 incorporates pin-driver electronics required 
for high-speed TTL components. Producing a 3-V transi- 
tion in less than 2.5 ns, the S-3225 tests advanced 
Schottky TTL devices at their maximum performance 
levels. The S-3225 offers most of the features that are 
found in the S-3200 series; its 7-phase clock generator 
features independently programmable start and stop 
times with a resolution of 1 ns. 

For single-shot time measurements, the model S-3225 
features a single-pass ac subsystem. Working with the 
Time Interval Measurement Enhancement software pack- 
age, the subsystem can make time measurements in the 
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advanced Schottky range with a resolution of 50 ps. For 
dc parametric testing, the model 3225 provides a dc 
subsystem that measures voltage while forcing current, or 
vice versa. 

Selling for approximately $300,000, the S-3225 can be 
delivered in the second quarter of next year. 
Tektronics Inc., P.O. Box 500, Beaverton, Ore. 97077. 
Phone (503) 644-0161 [Circle 377] 


Emulator tests 514-in. and 
smaller hard-disk drives 





A Winchester disk drive emulator is suited for 5'4-in. 
and sub-5'4-in. hard-disk drives operating with personal 
computers. It is intended for use by systems integrators 
and disk-drive and controller manufacturers in calibrat- 
ing and verifying the read/write capabilities of their 
units. 

The emulator, which stores one track of data, accepts 
and returns up to 10,416 bytes of data during a read/ 
write operation. After a seek test, track zero’s data is 
returned until a write operation is performed. 

The emulator also includes programmable read-only 
memories to reconfigure track and head capacities, index 
timing, data-recording capacities, seek-complete timing, 
and power-on-to-ready timing. 

The product can also be used to calibrate equipment 
that digitally tests Winchester disk drives and rotating 
memories. As a calibration tool, the emulator provides 
almost total repeatability of read/write functions, the 
company says. 

Priced at $1,895 per unit, the emulator is available in 
60 days after receipt of order. 

Applied Circuit Technology Inc., 2931 La Jolla St., Anaheim, Calif. 
92806. Phone (714) 632-9230 [Circle 378] 





Graphics controller generates 
video rates up to 128 MHz 


A high-speed version of the manufacturer’s model 
uwPD7220 graphic display controller can generate video 
rates up to 128 MHz and perform read/write/modify 
memory cycles in just 500 ns. Personal computers, color 
terminals, and computer-aided design and manufacturing 
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are among the controller’s applications. 

Strengths of the model 7220A include an ability to 
address up to 4 Mb of video-display memory, program- 
mable vertical and horizontal timing, and an internal 
vector generator for drawing arbitrary vectors, arcs, cir- 
cles, rectangles, and characters. Other features include 
direct memory-access control, zoom, pan, scroll, and 
split screen. 

The 7220 is available in 4-, 5-, and 5.5-MHz types; the 
7220A, which offers easier programming and increased 
capability, comes in 6-, 7-, and 8-MHz versions. 

Available now, the device is priced at $130 per unit 
when ordered in 100-unit lots. 

NEC Electronics Inc., 401 Ellis St., P.O. Box 7241, Mountain View, 
Calif. 94039. 


Phone (415) 960-6000 - [Circle 379] 





Controller handles both 
Winchester and tape drives 


Designed for supporting 14-in. streaming cartridge tape 
drives, the WD1036-SHD controller links the Shugart 
Associates System Interface to the QIC-36 interface, re- 
ducing the overall cost of a Winchester/tape-based sub- 
system by over 25%, the firm says. It supports both 4- 
and 9-track cartridge tape drives. 

The controller is a 51!4-in.-form-factor, single-board 
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device that supports the standard QIC-24 recording for- 
mat. A 16-bit error-detection code (cyclic redundancy 
check) and read-after-write verification algorithm ensure 
data integrity. A large buffer eliminates latency problems 
during backup. 

The price reduction arises from the elimination of a 
separate QIC-02 interface formatter board, which the 
WD1036-SHD replaces. The WD2400 chip set, which is 
optionally available on the controller board, provides 
tape-motion control, buffer management, and read/write 
formatting. 

Available now, the WD1036-SHD sells for $295 in 
evaluation quantities; volume discounts are available. 


ElectronicsWeek/ October 29, 1984 








- far outclasses the competition for speed versus Powe : 


nce 
S 


Quadrants 
venue du Centre 78182 


duentin-en- Yvelines Cedex 


: (3) 043.82.72 
«: 697317 F 


memory with with dynamic ¢ activation — 


of the ee of NMOS and ne por er 


A sense eae sibs echoes in level att 


element to a controller which generates 











MHS introduces the fist 16 K stat 






HM 65681. 

The design approach is is in ‘ode 
an achievement, bringing together _ 
the advantages, hither to iectpeleb 
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to the frequency of u . 
Finally, this new memory, like all 

the other members of the MHS 16K 
family, has a select chip controlled input 
structure, which gives it a low quiescent 
power consumption at intermediate 


_ voltage levels (VIH). 
4K x4 format: greater design flexibility + higher 
speeds. : | 


ihe original configuration of this new memory 





NMOS 


: + gives designers two important advantages: _ 
— great flexibility in application through the reduction 


i package size — only 20 pins compared with 24 for 





(commands and addresses) and transmits 


of the internal functions of the memory. - | 


Result: The best compromise between sp ed and 


power consumption available on the market. 


With a 10 MA/ICCOP specification, the 4Kx a 


consumption, over the whole range of temperatures _ 
from — 55 to 125 degree C. MHS also guarantee 


55 MW consumption at 70 degree C., which gives . - 


average well below standard products piopenan 


HARRIS MHS 
Erfurterstrasse 29 : 
8057 Eching | 

Tél. : (49.89) 319. . 35 Mood RG IL 
Tux : : IOs  Berkshi ¢: 8 



















_ the 2K x 8 half the size but the same memory capacity. 
_— high speed in operation because the capacity of the 
input/output buses, which is normally a performance — 
__ limiting factor, is compensated by optimised output — 

_ buffers. The number of buffers and bits being the same, 
performance goes up and size goes down. 


The technical features make this memory 
particularly suitable for military (radar/sonar, guidance 
systems, aiming SS and DP (file memory) — 
applications. — 


Performance chart of the HM 65681 memory. 





HM 65681 0°C to 70 °C = 55°C to 125°C 
Access time 55*/70/85 70*/85/100 

_ Operating supply current ec at | MH 10 mA 15mA 

Standby current | 

 Iecsbl at CS =m Vec-0.3 V : 50 pA 900 pA 
Slesh atCS=VIH 3mA 4mA 
Package 20 pin wil nase ceramic, LCC 
HnnOactiOn QI/ 85 
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TALON 


TuffDisk System 


Rugged, Reliable and 


There When You Need It 
... For The Environment 


You Work In 


The TuffDisk data storage 
system, proven on land and 
marine seismic crews, is a 
cost-effective, high capacity, 
ruggedized disk system. Vir- 
tually maintenance free, the 
TuffDisk system offers these 
important features: 
¢ High storage capacity — 
Up to 168 megabytes 
« Average access time — 20 
ms 
¢ Data transfer rate — 1229 
kilobytes per second 
¢Shock (Operating) — 
10g (11ms, 1/2 sine) 
¢ Vibration (Operating) — 
1g (5-500 Hz, 1/2 sine) 
¢ Mean-time-between- 
failure — Greater than 
10,000 hours. 
If you have a data storage re- 
quirement, let us explain the 
TuffDisk system. For a copy 
of our latest specification and 
environmental test report, 
telephone (214) 680-9913, or 
write Talon Technology Cor- 
poration, 1819 Firman Drive, 
Suite 137, Richardson, Texas 
75081. Telex 293291-TALON. 
Represented in the south and 
southwest by Kemp Engi- 
neering Company. 


™ Trademark of Talon Technology Corporation 


TALON 
TECHNOLOGY 
CORPORATION 
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Western Digital Corp., 2445 McCabe Way, 
Irvine, Calif. 92714. 


Phone (714) 863-0102 [Circle 380] 


CMOS computer performs 
industrial control tasks 





A CMOS. board-level computer 
called the C-CON is designed for in- 
dustrial control applications. For 
control applications, the computer 
includes an on-board relay bank and 
eight 5-A, Form-C relays with termi- 
nal block connections. 

The board includes a_ 146805 
CMOS microprocessor with 112-K 
bytes of static random-access memo- 
ry; 6-K bytes of memory with a 2-K 
jumper, selectable as erasable pro- 
grammable read-only memory or 
static RAM; 48 input/output lines, 
including eight interrupt inputs pro- 
vided by two 146823 CMOS parallel 
interfaces; serial multiplexed inter- 
face through a MM54240 receiver- 
transmitter/remote controller; and 
an on-board 146818 CMOS real-time 
clock with 50 bytes of static RAM. 

The C-CON board can be powered 
from either an onboard 5-V, 1-A 
switching power supply with a range 
of +15 V to +30 V dc or a 5-V, 1- 
A switching power supply with an 
+8-V-to-+15-V dc input range; or 
the user can provide a direct input of 
+5 V de. 


Also included are a 26-pin male |} | 
lAn adapter that operates with the 


header for interfacing with fluores- 


cent displays, 9-pin female header for | 


4-by-4 matrix keypads or general 


I/O purposes, and an 18-pin female | 


header for interface expansion. 

Valinor Electronics Inc., 1268 Pembroke 
St., Uniondale, N.Y. 11553. 
Phone (516) 538-3247 [Circle 362] 


Factory data terminal 
accepts variety of inputs 


Designed for the implementation of 
shop-floor control systems, the 
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CONTROLLERS | INDUSTRIAL CONTROLS 


ST40MT terminal provides IBM 
Corp. 3270 emulation or interactive 
ASCII cathode-ray-tube terminal em- 
ulation. It can connect directly with 
a main computer or be used with a 
communications processor. The ter- 
minal can also be integrated into 
manufacturing control systems de- 
signed to use remote CRTs. 

The system simplifies data entry, 
allowing operators to use keyboards, 
magnetic-strip readers, or bar-code 
readers. The 5740MT can be config- 
ured for the needs of each user. Vari- 
ous display options guide and 
prompt the operator through specific 
operations. Terminal applications are 
controlled by a user-generated IBM 
3270 screen format, which is down- 
loaded to the terminal and responds 
to specific function keys. 
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Displays available include a model 
with 1-line-by-32-character alphanu- 
meric vacuum fluorescent display, a 
2-line-by-40-character alphanumeric 
liquid-crystal display, or a 12-in. 
CRT with 25 lines by 80 characters. 
Infolink Corp., 1925 Holste Rd., North- 
brook, Ill. 60062. 


Phone (312) 291-2900 [Circle 363] 






dapter suits IBM PCs 
to data-collection tasks 


IBM Corp. Personal Computer XT, 


AT, and the Portable PC lets scien-|} 
tists and engineers use their systems | 
| for data acquisition and control.) 
| Hardware- and software-compatible, 
| with the company’s Isaac line of 
computer/instrument interface sys-. 
\ tems, the adapter automates analyti- 
cal instruments for industrial pro- 
ae such as temperature monitor- | 


>} | 
i 


ng and vibration measurements. 


The adapter features four 12-bit |} 
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analog input channels, two 12-bit an- | 
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alog output channels, 16 digital in- 
puts, 16 digital outputs, a 32-bit pro- 
grammable counter, a 16-bit counter 
timer, and an expansion bus. Up to 
four adapters can be installed in the 
PC backplane. 

The Isaac 41-X and 91-X expan- 
sion chassis provide hardware expan- 
sion capability through a connection 


to the IBM expansion bus. By using | 


the expansion systems with the 
adapter, users gain direct signal-con- 
ditioning interface capability for 
thermocouples, _resistance-tempera- 


ture detectors, and strain gauges, and | 


can increase the number of input 


channels up to 512. The firm’s Lab- | 


soft package enhances the program- 

ming capability of the adapter by 

providing over 40 commands for 

real-time acquisition and control. 
Available now, the adapter sells 

for $1,275. 

Cyborg Corp., 55 Chapel St., Newton, 

Mass. 02158. 

Phone (617) 964-9020 [Circle 383] 


Multibus backplane line 
has 4, 6, 8, or 9 slots 


The series 500 and 600 Multibus- 
compatible backplane includes an op- 
tional model P2 auxiliary double-sid- 
ed board that is 0.062 in. thick and 
has a full ground plane that provides 
additional shielding. 

The boards are silk-screened, and 
two options—bused point-to-point or 
Intel specification 9800683-02—are 
available. Boards that serve four-, 
six-, elght-, and nine-slot backplanes 
are available from stock, and on re- 
quest the firm will populate only 
those slots specified by the customer. 

Pricing for the 500 series (with a 
P2 auxiliary board) ranges from $231 
for 16 slots to $288 for 20 slots. The 
600 series (which also includes a P2 
board) runs from $55 for four slots 
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to $130 for nine slots. 
Hybricon Corp., 410 Great Rd., Littleton, 
Mass. 01460. 


Phone (617) 486-3174 [Circle 384] 


Pod lets ML4100B analyzer 
handle 68010 processors 


An enhancement to the ML4100B 
logic analyzer, a microprocessor pod 
clips over 68000 or 68010 dual in- 
line packages to collect and format 
data, filtering it for logic analysis 
and program disassembly. 

With the pod, the ML4100B fea- 
tures now include 8- and 16-bit mi- 
croprocessor disassembly, widths of 
up to 62 channels, speeds of up to 
100 MHz, state and timing disassem- 
bly displays, and multilevel combina- 
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COLCOAT 515 


Electrostatic 
Damage 





Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


wie 
COLCOAT CO.,LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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PINPOINT HEAT 


CONTROLLED HEATING 
... where it counts 


THERMO-PROBE 


Heat any integrated circuit or electronic 
component to its rated temperature 
with a heat probe. Accuracy + 2°C or 
better. Or check the component’s tem- 
perature with a thermo-couple probe. 
Model 810 Thermo-Probe does both. 
Reads out directly in °C and °F ona 
large 41%4-inch meter. 


MT MICRO-TECHNICAL 


INDUSTRIES 


23112 “C” Alcalde 
Laguna Hills, Calif. 92653 
(714) 855-4326 
TWX (910) 595-1745 
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ANALYZER PODS —| COMPUTER GRAPHICS 


tional triggering. The pod’s disassem- 
bly function includes all exceptions 
and bus cycles. 

Its hardware implements a filter 
mode that deletes prefetches and pre- 
vents activation of unwanted trigger 
events, eliminating storage in memo- 
ry. A jump mode records only 
changes in program flow, and a 
transparent mode passes all bus cy- 
cles. All microprocessor cycles are 
detailed in the disassembly display, 
which includes labels for readability. 

Priced at $1,860, the pod is avail- 
able within four weeks. 

Arium Corp., 1931 Wright Circle, Anaheim, 
Calif. 92806. 


Phone (714) 978-9531 [Circle 386] 





Options add color graphics 
to AT&T’s microcomputers 


Three products endow AT&T Co. 
and AT&T-compatible microcomput- 
ers with high-quality color-graphics 
capabilities. The video-display adapt- 
er—a graphics board—enables sys- 
tems to display continuous-tone im- 
ages on color televisions or red- 
green-blue monitors. 

The Image Capture board displays 
the same kind of images from a vid- 
eo source, such as a home video 
camera, and comes with software 
tools, geometrics, fonts, and an im- 
age library. A decoder that handles 
the North American Presentation 
Level Protocol Syntax lets computers 
with the video-display adapter show 
frames encoded with NAPLPS. With 
the decoder package’s hardware and 
software, users can reportedly obtain 
the same high-quality color videotex 
displays that come with the firm’s 
Sceptre videotex terminal. 








Available now, the video-display 
adapter sells for about $500 to origi- 
nal-equipment manufacturers, and 
with the decoder, it costs $600. The 
board will sell for about $1,000 be- 
ginning in December. 

AT&T Consumer Products, 5 Wood Hollow 
Rd., Parsippany, N.J. 07054. 
Phone (201) 581-3000 [Circle 387] 


EPROM erasing system 
ensures high throughput 


An ultraviolet erasing system, the 
PC-8820, meets the production re- 
quirements for high-density erasable 
programmable read-only memories 
and wafers. A UV grid lamp system, 
housed in the upper section of the 
two-piece modular system, provides 
a spatial uniformity of 254 nm irradi- 
ance over a 20-by-32-in. area. 

The unit’s typical intensity of 
25,000 pW/cm’ also ensures high 
throughput. The lower section holds 
power supplies and operating switch- 
es. The PC-8820 features trays that 
accept 840 24-pin EPROMs or 40 
four-in., 24 five-in., 15 six-in, or 8 
eight-in. wafers. It also handles met- 
ric cards, printed-circuit boards, or 
open-face stocking tubes for mass 
chip erasing without unloading. 

The erasing system uses eight 4- 
by-22-in. grid assemblies made of 
ozone-free quartz to meet OSHA 
safety standards. Internal cooling 
fans control the chamber tempera- 
ture to maintain UV intensity. Safety 
features include a mechanism to pre- 


vent operation unless the drawer is 


shut tight. 

At a list price of $8,950, the eras- 
ing system can be delivered within 
six weeks. 

Spectronics Corp., P.O. Box 483, West- 
bury, N.Y. 11590. 


Phone (516) 333-4840 [Circle 381) 
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Murata’s ceramic chip trimmer capacitor is washable. Sealed in a 
thermosetting plastic housing, it is extremely resistant to heat and 
can be used in the same way as any conventional chip capacit- 
ors or resistors. . 
Jse any organic solvent with Murata’s TZB04 series chip trimmer 
capacitors, and dip in flow or reflow soldering or in flux. you'll fi- 
yd TZBO4 helping you reduce assembly costs and still offering 


CONSTRUCTION high quality. 


se Moreover, the TZB04 uniqu- 

ARENT 6 EO j i i 
TRANSPARE <-¢ b> e, Cubic configuration allows 
ROTOR SPRING gl it to be directly installed on 
METAL ROTOR eel | circuit boards, and is ideal 
we staton | fOr Space saving and surfa- 
ROTOR x TERMINAL | Ce mounting on both sides 


TERMINAL CERAMIC DIELECTRIC 


of a board. Also, four types 


® Specifications of terminals are available, 
Single Ceramic Plate Type 





and all come either in plastic 
taping or in magazines to 
NPO ~200 300 P g g 


NPO —200 500 meet all automatic insertion 
| 3.0 {10.0{ N150 -300 | 500 | needs 








40.0 | _N1200—500 300 


» Rated Voltage---100V D.C. e Withstand Voltage---220V D.C. 
» Insulation Resistance---10*MQ min. e Torque---15~100g-cm 


Monolithic Ceramic Plate Type 





» Reted Voltage---50V D.C. e Withstand Voltage--- 110V D.C. 
» Insulation Resistance---10*MN min. e Torque---15~100g-cm 
re Working Temperature Range —-55~+85C 


Magagine 


CHIP 2rKcitoR ~~ 


arormation, Contact. 
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MURATA ERIE NORTH AMERICA, INC...--..---------0000:52 0st eeeeeeeetteeees Phone:404-953-1799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE................--;-Phone:312-297-5560 Telex:281009 
MURATA ERIE ELEKTRONIK GMBH (WestGermany) ....-.--.----------- Phone:091 1-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 

MURATA ERIE ELECTRONIQUE S.A. (France)--..---..----:.-:::0: res Phone:024-6767 Telex:699954 
MURATA ERIE ELETTRONICA S.R.L. (Italy) -----Phone:688-4833 Telex:330385 
MURATA ERIE ELECTRONICS (UK) LTD. (England).-...-.---..-).-.... Phone:2514-28585 Telex:858971 



















Standard Trimmer. 


For reducing assembly cost, use Murata’s ceramic trimmer capacitor 
TRIMCAP® Available in a plastic magazine, it is suitable for a variety 
of automatic insertion machines, and can be firmly installed to pri- 
nted circuit boards. Unlike conventional trimmer capacitors with 
rotors which is distorted by solder, “TRIMCAP®” features linear tem- 
perature characteristics because it has no axle and no soldering joint 
at all. It is available in a wide variety of colored housings according to 
capacitances and with 6 different types of terminals. Colored plastic 
housings are extremely resistant to flame, fully satisfying UL Stand- 
ards. The confiquration of “‘TRIMCAP®” has been patented in many 
countries of the world and has proven to have cleared numerous sa- 
fety standards. 


CONSTRUCTION @ SPECIFICATIONS 


METAL ROTOR Solder contraction A variety of series are available, the sin- 

s gle ceramic plate type with 2.3 through 

os 60.0pF and the monolithic ceramic plate 

‘type with 50 through 120pF of the capa- 
citances, respectively. 


TRIMMER CAPACITOR 


ROTOR : ® 
TERMINAL — STATOR TERMINAL 
TRIMCAP * 


‘CERAMIC 
DIELECTRIC 





MURATA MFG.CO,LTD. 

HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Telex:64270 MURATA J 

MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) -....-.....-Phone:2554233 Telex:21127 

TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) -....---- ---Phone:042-91-4151 Telex:1 1348 
(Taipei Office)--.-------.---- Phone:02-562-4218 





MURATA COMPANY, LTD. (Hong Kong)-----------------..5 Phone:0-262099 Telex:56 208 
MURATA MFG. CO., LTD. Seoul Branch (Korea)..---------:--.-::--------Phone:720-7605/720-7321 Telex:25858 


Circle 95 omreader service card 
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Certified 100% error-free by the 
manufacturer, Elephant Memory 
Systems’ premium floppy disks are 
tested at a level 50% above industry 
standards; they are backed by a life- 
time warranty. After formatting, 
each 514-in. disk will hold 360-K 
bytes, or the equivalent of up to 110 
typed pages. The Elephant floppy 
disks will be marketed for home, col- 
lege, and small-business applications. 
Dennison Manufacturing Co., Computer 
Supplies Division, 275 Wyman St., Wal- 
tham, Mass. 02254. Phone (617) 890-6350 

[Circle reader service number 421] 


An indirect metal mask permits lines 
as fine as 0.002 in. with spacings of 
0.004 in. to be resolved. Woven of 
stainless-steel mesh with an electro- 
plating of nickel foil 0.0004-in. thick 
(maximum), these masks are mount- 
ed to duplicate an off-contact print 
mode. They are solvent- and mois- 
ture-resistant. 

Micro-Screen Precision Products, 1108 S. 
High St., South Bend, Ind. 46618. 

Phone (219) 232-3900 [Circle 422] 


Vibration isolators developed for 
military equipment perform at ex- 
treme temperatures and high accel- 
eration. The mounts’ hole size and 
spacing conform to MIL-C-172. 

The BTR elastomeric mounts have 
a rated load average of 1 to 150 lb 
per mount, at a natural frequency of 
20 to 22 Hz. The standard avionic 
mounts are low profile; they have a 
load range of 3 to 10 Ib and a natu- 
ral frequency of 20 to 30 Hz. 
Lord Corp., Aerospace Products Division, 
1635 W. 12th St., P.O. Box 10039, Erie, 
Pa. 16514. 
Phone (814) 456-8511 [Circle 426] 
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Fiber-optic ribbon assemblies that il- 
luminate switches, buttons, or knobs 
on panels or appliances consist of 
eight strands with one miniature 
light bulb. Colored legends are avail- 
able, and the assemblies can be engi- 
neered to customer specifications. 
Poly-Optical Products Inc., 1815 E. Carne- 
gie Ave., Santa Ana, Calif. 92705. 

Phone (714) 957-9288 [Circle 427] 


Single-row barrier terminal strips 
rated at 20 A are made with a glass- 
filled thermoplastic insulator that the 
manufacturer says offers improved 
impact strength over phenolic strips. 
Terminals are spaced on 7/16-in. 
centers, barrier height is 0.58 in., and 
barrier width is 0.63 in. Available in 
closed-back and feedthrough styles, 
they can be furnished with 1 to 30 
circuits. 


Vernitron Corp., Beau Products Division, 
P.O. Box 10, Laconia, N.H. 03246. 
Phone (603) 524-5101 


[Circle 429] 





Electroless tin plating by an acid- 
free, nearly odorless method for 
bare-copper circuit boards is_per- 
formed with ER-18 Tinnit, a dry 
chemical that mixes with water to 
plate a layer of pure, solderable tin 
over copper, brass, and nonalloy 
steels. Plating is done at 110° to 
130°F. After 15 min, a maximum 
plating thickness of 0.0004 in. is 
achieved. One pint of ER-18 Tinnit, 
at $3.50, covers 600 in.*. Bulk quan- 
tities will be quoted. | 

Datak Corp., 65 71st St., Guttenberg, N.J. 
07093. Phone (201) 869-2200 [Circle 423] 


Heat sinks that plug onto TO-220 
semiconductor packages feature 
spring-action clips that eliminate air 
gaps and ensure a tight fit. The heat 
sinks are styled for vertical or hori- 





~ 
Kos 
Sz 


zontal mounting, with a choice of 
three heights, and with or without 
tinned tabs for soldering. Various an- 
odized or chromate finishes may be 
ordered. 

Delivery will be made from stock, 
and free evaluation samples may be 
requested. 

Aavid Engineering Inc., 30 Cook Ct., Laco- 
nia, N.H. 03247. 
Phone (603) 524-4443 [Circle 425] 
Designer kits that contain four 
HMO0256-15 dynamic random-access 
memories (the HM-DK1) or four 
HMS50256-16 DRAMs (the HM- 
DK2) come with data sheets and in 
either plastic or ceramic 16-pin dual 
in-line packages. Both are TTL-com- 
patible. The 256-K DRAM uses 2- 
um design rules. A 5-V power sup- 
ply is required. 

The kits are available from distrib- 

utors and sales representatives. The 
price of kit HM-DK1 is $124.99; kit 
HM-DK2 sells for $109.95. 
Hitachi America Ltd., 2210 O’Toole Ave., 
San Jose, Calif. 95131. 
Phone (408) 942-1500 [Circle 428] 
A lithium power cell, the AL125, has 
a 1.4-ampere-hour capacity and can 
be board mounted to deliver a stan- 
dard open-circuit voltage of 3.6 V 
dc. It measures 1.27 by 0.38 in. 

The cell can operate in tempera- 
tures ranging from —40° to +70°C; 
shelf life is said to be 10 years. Mili- 
tary safety standards are met, ac- 
cording to the manufacturer. Nomi- 
nal capacity at 20°C is 1.4 Ah at the 
24-h rate, to a 2.5-V cutoff. 

Altus Corp., 1610 Crane Ct., San Jose, 
Calif. 95112. 


Phone (408) 295-1300 [Circle 430] 
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Advertise 


your 

software 
for only 
$107.25 


For only $107.25 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— Electronics 
Week’s paid circulation of 102,000 
subscribers. 


You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
David Emery at 212/512-2557. 


Electronics Week 
Computer Software 


Section i 
Post Office Box 900 at 
NewYork. NY 10020 {Alf 
1984 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 


Sizes Material 


1 Inch 7/8x2 1/4 Artwork or 


2Inch 17/8x2 1/4 


TO ANSWER =BOX 
NUMBER ADS 


Address separate’ en- 
velopes (smaller than 11” x 


5” for each reply to: 


B 


ox Number (As indicated) 


Electronics Week 


B 








ox 900, NY 10020 


First, it's in our industry’s best interest to 
hold and encourage its life-blood by 
providing career-conscious undergrad- 
uate engineering students with meaning- 
ful summer job experience in their future 
profession. 

Second, since there'll always be more 
anxious applicants than openings, you'll 
be able to select the cream of the crop, 
then evaluate them under ‘‘game- 
conditions’ with an eye towards hiring 
them as coveted graduates. 


HIRE 1986 & 1987 
GRADUATING ENGINEERS 
— NEXT SUMMER! — 


POSITIONS VACANT 


Software Engineer Il — Database Analyst 
working with INGRES to implement a test 
management facility; M.S. in Computer 
Science with concentration of studies in Dis- 
tributed Systems with emphasis on data- 
bases, data communications and networks 
required. 40 hours per week, $31,500 per 
year. Apply at the Texas Employment Com- 
mission, Austin, Texas or send resume to 
Texas Employment Commission, TEC Build- 
ing, Austin, TX 78778, J.O. #3650982. Ad 
paid by an Equal Employment Opportunity 
Employer. 


Computer Scientist — Responsible for de- 
Signing and maintaining all software on 
Corporation's special product line which in- 
cludes RJE terminals and numerical control 
media preparation systems; Master's de- 
gree in Computer Science, and proficiency 
in assembly language programming on min- 
icomputer systems and microprocessors 
required; familiarity with operating systems, 
data communications and Motorola 6800 
required. 40 hours per week, $23,000 per 
year. Contact the Texas Employment Com- 
mission, Austin, Texas, or send resume to 
Texas Employment Commission, TEC Build- 
ing, Austin, TX. 78778. J.O. #3660901. Ad 
paid by an Equal Employment Opportunity 
Employer. / 

South? Technical/Professional Placement 


Network-Fee paid. Murkett Associates, Box 
527, Montgomery, AL 36101. 





POSITIONS WANTED 





Microcomputer Expert for hire. Contract or 
per diem. Programming, products with a 
brain, circuitry. Mr. Masel, 718-476-1516. 









By filling out and returning the coupon 
below, your organization will be included 
in summer job listings to be featured in 
the January 1985 issue of McGraw-Hill’s 
GRADUATING ENGINEER. 

This edition will be distributed to 
90,000 engineering students on over 500 
Campuses by engineering department 
heads and placement officers. 

Please supply the name of the person 
students should contact, and a phone 
number for our checking purposes only. 

















film preferred. 









PLEASE PRINT OR TYPE 


} 
CCH CCHS HHOHHOHSHSHHOHHSHOHEHOHESOHRTHCHOHOHOHSETHHSHHOHSHHOHHOSOHORO LO OHO OOO ESO OEEELE 


Free summer job listing 


MAIL TO: ELECTRONICS /POST OFFICE BOX 900/NEW YORK/NY 10020 


3inch 27/8x2 1/4 Typesetting 
4Inch 37/8x21/4 free of charge. 


1984 RATES 


1X 6X 
1 Inch $107.25 $106.30 
2 Inch 214.50 212.60 
3 Inch 321.75 318.90 
4\nch 429.00 425.20 









$105.40 
210.80 
316.20 
421.60 





NAME /TITLE of individual to be contacted Your Signature 





NAME OF ORGANIZATION Telephone (our use only) 


UY 
Avionics e ly 
Hill 


snes hts sess 
Electrical Computer Mechanical Computer Science Other(Draftsman, etc.) 





ADDRESS: Mailing address of your personnel office 





TYPE AND NUMBER OF STUDENTS SOUGHT: Electronics 


OF-} 1 
David Emery 
212/512-2557 


| dee ed Oe ee ee ee 
‘ 
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Note: Last date coupons can be accepted for this year’s summer job listings is November 21, 1984 
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Now Three New-Concept 
Magnetic Card Readers 
Answer Your Total 
Needs! 






r0 new y fendele expand SRD’s family of NEURON - : 
ignetic card readers to meet any type of need. | 







eatures sutomatic card feed for maximum speed,” 
and reliability. Extra mee economy ene depend. 


Innovative pes and electronics assure superior 
cost-performance. Each surprisingly low cost model 
provides compact, lightweight handling ease. Power 
requirements are minimal. NEURON performance ~ 
quality has been amply proven worldwide in diverse 
applications. 

Write for full details on SRD’s wide NEURON mag- 
netic card reader/writer family. It’s a sure way to 
upgrade cost-efficiency. 


S R DCORPORATION 


SRD USA Office Marume Bldg., 3-7-16 
2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
EL Segundo, CA 90245-3501 Tel: (0&) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 








Circle 99 on reader service card 
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THE SARSAT EXAMPLE: 
TECHNOLOGY IN JEOPARDY 





eeing the light, the White House Office of 
Management and Budget has reversed it- 
self at the last minute and agreed to let the 
U.S. take a full role in Sarsat. The acronym 
stands for search and rescue satellite, an inter- 
national cooperative technological effort to 
find and save persons marooned at sea. 
Sarsat participation became a sensitive issue 
for U.S. politicians for two reasons: not only is 
it one of the few remaining cooperative agree- 
ments between the U.S. and the Soviet Union, 
but it was one of David Stockman’s cost-cut- 
ting targets. The OMB director has been try- 
ing for years to reduce the U.S. weather-satel- 
lite system of two polar orbiters to one as an 
economy measure. And the Sarsat transpon- 
ders, built in France and Canada, are designed 
to fly on those U.S. birds, two of which are 
supposed to be in orbit at any given time. 
Last summer, Stockman heated up his ef- 
forts to kill the deal, causing concern that the 
U.S. would hand Moscow a propaganda vic- 
tory by reneging on its commitments to a pop- 
ular and successful humanitarian program. 
Such a possibility was particularly vexing as 
the Soviets are flying equivalent equipment on 
their own weather satellites. Now, however, 
the U.S. has signed an agreement renewing the 
program—although the Administration has 
made it clear that it was not committed forev- 
er to flying Sarsat on the weather satellites. 
We applaud the OMB’s decision to relent on 
this program, which was designed to save lives 
regardless of nationalities. We still believe, 
however, that conventional technology-ex- 
change agreements, such as the one sought by 
the Soviet Union’s A.S. Popov Society with 
the Institute of Electrical and Electronics En- 
gineers [ElectronicsWeek, July 30, 1984, p. 72] 
should be avoided. 
Nevertheless, all the pulling and tugging 
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over Sarsat brings up a larger question that 
hangs over the entire high-technology commu- 
nity and affects all international cooperative 
deals, technology exchanges, and the like. 
That is: should high technology—and these 
days that means mostly electronic technol- 
ogy—be used as a bargaining chip in broader 
international agreements? 

Secretary of State George P. Shultz has said 
that “foreign-policy decisions in today’s high- 
technology world are driven by science and 
technology.” The list of decisions would be 
headed by those that are being made on nucle- 
ar arms and include information and telecom- 
munications, population and health, agricul- 
ture, and even the human rights of scientists. 
Diplomats must deal also with energy, space, 
the environment, technological exports, and 
other matters. That has been particularly true 
since 1979, when Shultz mandated that the 
State Department has “primary responsibility 
for coordination and oversight on all major 
science and technology agreements and activi- 
ties between the U.S. and foreign countries.” 


hich is just the point: how many diplo- 
mats are knowledgeable in the fields 
that are continually being discussed at the con- 
ference table? We would wager that not many 
are even conversant with the languages of the 
various sciences and technologies involved. So 
we agree with such distinguished scientists as 
Rodney W. Nichols, executive vice president 
of Rockefeller University, New York. In the 
Oct. 12 issue of Science magazine, Nichols 
wrote that ‘a more coherent organization for 
science and technology in foreign policy” 
should be created. He wants the National 
Academies of Science and Engineering, and 
the National Science Foundation, to lead the 
way. We’re all for educating the diplomats. 
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At last, random access memory that won’t let you 
down. Introducing Mostek’s MK48Z02. We call it 
ZEROPOWER™ RAM. You'll call it unforgettable. 

Because that’s exactly what this new non-volatile 
RAM does. It keeps its memory. Thanks to the inte- 
gration of advanced CMOS technology, ZEROPOWER 
RAM has an on-board, long-lived lithium energy 
source. That means ZEROPOWER RAM does not 
forget, even if the power goes down. ZEROPOWER 
RAM can keep on remembering for over 10 years with- 
out power, drawing less than one nanoamp at room 
temperature in the power-down mode. Plus it can be 
reprogrammed quickly and efficiently, as often as you 
want, without the wear-out mechanisms associated 
with E7PROMs. 

Also, this amazing new RAM can be read to and 
written from like the static RAM it is. Data access is 
150 nanoseconds with an active power consumption 
of 330 milliwatts. And the MK48Z02 can replace 
existing 2K x 8 static RAMs, directly conforming to 
the popular bytewide 24-pin DIP package. No other 
components are needed. 

So when you are looking for memory power that 
lasts, remember Mostek’s MK48Z02 ZEROPOWER 
RAM. It’s the unforgettable memory. 

For more information, contact Mostek, 1215 W. 
Crosby Road, MS2205, Carrollton, TX 75006, (214) 
466-6000. In Europe, (32) 02/762.18.80. In Japan, 
03/496-4221. In the Far East (Hong Kong), 5-681157. 


ZEROPOWER is a trademark of Mostek Corporation. 
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FAIRCHILD from HAMILTON/AVNE 


In the advanced bipolar game, you have to 
shoot for the highest speed, the lowest power, the 
greatest flexibility, a high level of on-chip integra- 
tion, and optimum I/O pin assignment. Fairchild’s 
F100K family gives you a sure shot at it all. 

The F100K family sinks internal gate delays into 
the subnanosecond pocket: typically just .75 ns 
with counters, registers and flip-flops operating in 
the 400-500 MHz range. This can improve system 
performance two to three times compared to 
Schottky TTL and many other logic families. In 
addition, typical edge rate for F100K ECL is just 
1 V/ns, only about 80% of the edge rate for 
Schottky TTL. Rise and fall times are approx- 
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imately equal to the gate delay, the optimum relz 
tionship for high-speed systems. 

It's easy to see why Fairchild F100K is such a 
well-caiculated shot for your high speed system: 
Especially since they’re available now at Hamilto 
n/Avnet, in both prototype and production quant 
ties. Our stock includes gates, drivers, receivers, 
buffers, translators, latches, flip-flops, registers, 
multiplexers, comparators, decoders, generators 
and compatible memory. We have it all, no matt 
what your requirements. 

Or Mic mitigtscm ulster lace melt ime tiles 
response will show why we’re such a winner in 1 
distribution game. 


freee 
** 


Circle 902 on 


A commitment to stock and serve your local market! reader service Ca 








